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THE IMPACT OF WHOOP TECHNOLOGY ON SLEEP, RECOVERY, AND 
PERFORMANCE IN NAIA BASEBALL PLAYERS 
Nolan R. Harms, Ph.D. 
University of Nebraska, 2018 
Advisor: Allen Steckelberg 
Many key factors – including but not limited to – sleep, nutrition, travel, stress, 
and practice influence the optimization of athletic performance. Although previous 
studies have investigated the use of wearable technology in sport to track several such 
factors, peer-reviewed research specific to WHOOP technology is limited at best. The 
purpose of this study was to examine the impact of WHOOP technology on sleep, 
recovery, and batting performance in healthy NAIA baseball players. Data was collected 
over the course of 4 weeks of in-season play on 10 varsity NAIA baseball players (20.40 
± 0.97 years). All games – 18 total – were played in the afternoon or evening, with 8 
occurrences of a doubleheader and 2 occurrences of single games. Internal load 
parameters (sleep and recovery) were assessed in the experimental group only (5 players) 
which wore the WHOOP technology. The control group (5 players) did not wear the 
WHOOP technology. External load parameters (batting performance statistics of OPS 
and wOBA) were assessed in all 10 players. Individual game day values of time in bed 
and recovery (both recorded upon waking up), and OPS (recorded at the end of each 
game day) were examined in the experimental group via Spearman’s correlation 
coefficient. In order to examine control and experimental group differences and changes 
over time in batting performance, four one-week averages of OPS and wOBA were 
analyzed via Mann-Whitney U and Friedman’s ANOVA tests, respectively. Further, at 
  
the conclusion of the study, the experimental group completed an 8-question survey 
offering insight into lessons learned from learning to use WHOOP technology. No 
significant results were reported following data analysis. All participants reported trust in 
the technology and found it to be of benefit in learning about sleep and recovery, and the 
possible effects of each on batting performance. Continued research on wearable 
technology and the impact on optimization of athletic performance is warranted at the 
NAIA level of collegiate athletics. 
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CHAPTER 1 - INTRODUCTION 
Methods to monitor training load and athletic performance in the 21st century are 
becoming increasingly popular with each passing season as coaches and athletes explore 
avenues to create even the slightest separation from the opponent. Monitoring is 
important to determine whether an athlete is adapting to the training program – often 
referred to as training readiness – and to minimize the risk of non-functional 
overreaching (fatigue lasting weeks to months), injury, and illness.1 “Evidence supporting 
the use of a specific test to assess training readiness is lacking.”2 Monitoring for training 
readiness may be assessed in many forms from a subjective question (e.g. “How do you 
feel?”) to vertical countermovement jumps to heart rate variability (HRV) to an 
examination of non-training parameters (e.g. nutrition, sleep, stress from academic 
study). McGuigan2 identifies two primary loads – training and life – which are impacted 
by many factors that must be considered in creating an individualized approach to 
training in order to maximize performance. 
 Training load can be reflective of external load or internal load. While external 
load considers measures such as distance covered, acceleration, speed, and power, 
internal load considers the physiological stress imposed on the athlete during a training 
session or day-to-day activity. Resting heart rate (RHR), HRV, session rating of 
perceived exertion (s-RPE), and sleep are examples of internal load. 
 A proper understanding of the difference between external and internal load is 
critical in athlete monitoring for the sake of advancement of performance. Research 
indicates that identical loading in athletes may not result in similar responses. A recent 
study investigated the relationship between external (distance, average speed, high-speed 
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running distance, and player load) and internal training load (s-RPE). Controlling for 
external training load, varying s-RPE training loads were found in Australian footballers 
with 0 to 6+ years of playing experience.3 This illuminates the fact that an individualized 
approach to training is best. The relationship between external and internal training loads 
is facilitated by playing experience, position, and time-trial performance. Personal 
characteristics such as these will impact an individual’s training response and reinforces 
the challenge of monitoring performance in athletes.  
 External Load 
Utilizing measures of external load for monitoring training is commonplace 
among individual athletes, professional sports teams, and non-athletes alike. Wearable 
technologies have made this possible and are a popular and growing market.2,4,5 These 
include pedometers, accelerometers (e.g. Fitbit Flex, Garmin Vivofit, Jawbone Up, and 
Nike+ FuelBand), and global positioning systems (GPS) (e.g. Catapult). While 
pedometers are more applicable for the non-athlete, accelerometers and corresponding 
data on distance covered, steps, heart rate, and speed for example are more attractable to 
the athlete. Despite this, the consumer must be careful in interpreting results as research 
has demonstrated considerable variability in accuracy across devices.4,6,7 
GPS and movement pattern analysis systems are routinely embedded in 
professional sports.2 In one report, 98% (40 of 41) of elite soccer programs monitored 
GPS data on every player during every training session.8 Perhaps even more noteworthy 
is that athlete metric data (i.e. Player Load) obtained from a GPS system such as Catapult 
has been correlated with internal load s-RPE!9  
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 Internal Load 
McGuigan2 states that the physiological stress an athlete experiences during 
training and competition may not be inferred by examinining measures of external load. 
This physiological stress, as well as that of psychological stress, are internal parameters 
that are related to, and affect performance outcomes.  
 The most common means of assessing internal load in athletes are monitoring 
rating of perceived exertion and heart rate.1 RHR and HRV, along with sleep, make up 
the metrics that inform an athlete’s recovery score on the WHOOP Strap 2.0 – the 
wearable device used in this study.  
  Heart rate monitors most commonly include devices worn on the wrist 
exclusively, or a chest strap which sends information via telemetry to a wrist monitor. 
According to Terbizan10, the accuracy and validity of heart rate monitors decrease at high 
heart rates and motion levels. Notwithstanding, the physiological marker of heart rate 
continues to be utilized as a marker of fatigue, with HRV as a variable of choice to 
inform the athlete on his or her readiness to train11. HRV is a measure of the variation in 
the time between successive beats of the heart. Buchheit12 suggests that a low HRV is an 
indication that the athlete is not enduring the training load very well. Alternatively, an 
increase in chronic HRV is positively associated with athletic performance and 
training.13,14 The optimization of recovery requires the monitoring of HRV following 
workouts, which is crucial for the prevention of the extreme accumulation of physical 
fatigue during preparation or competition.13 Buchheit12 suggests that the perfect scenario 
for the most appropriate measures of athlete monitoring would be to collect a 
combination of the most powerful measures daily – not rely on one single marker. 
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Samuels15 stated that sleep 1) is an important aspect of the post-exercise recovery 
process, and 2) plays a crucial role in athletic performance. Skein16 documented the 
connection of sleep to recovery. The authors tracked specific performance parameters in 
amateur rugby league players who performed two competitive matches, followed by 
either a normal night’s sleep (~8 hours) or a sleep deprived night (~0 hours). Sleep 
deprivation negatively affected recovery as seen by a decreased counter movement jump 
for distance and the impairment of a word-color recognition cognitive function test. 
Further, Duffield17 noted the positive effects of increased sleep quantity and quality on 
reducing perceived soreness levels in highly-trained tennis players. 
Lastella18 examined the sleep habits of 103 marathoners the night before 
competition. While not at a sleep deprivation level of near 0 hours as in Skein et. al16, 
70% of the marathon athletes experienced poorer sleep than usual. While the relationship 
between disrupted (i.e. anxiety, noise, early event time) sleep and race performance was 
not significant, the relationships between relative sleep quality and fatigue, tension, and 
vigour accounted for approximately 4-5% of the variance in precompetitive mood 
scores.18 
Paralleling the recommendation of Skein16, athletic coaches and sports 
conditioning staff should promote the importance of adequate sleep and the role it 
reportedly has on gameday performance and proper recovery. Sleep and daily recovery 
from sport practice and conditioning are often monitored at the lower levels of 
competition through direct conversation with the student-athlete. If the ultimate goal of 
sport is peak performance on gameday, then perhaps more attention and resourcing 
should be given toward advancing the monitoring techniques employed. In this manner, 
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current and relevant monitoring technologies are likely to be utilized, and not simply just 
conversation. 
Purpose of the Study and Research Questions 
This experimental study examined the impact of WHOOP technology on sleep, 
recovery, and performance in NAIA baseball players. Five research questions, and related 
hypotheses, were tested. 
Research Question 1. To what extent is game day recovery related to time in bed 
among NAIA baseball players who wear the WHOOP technology? 
Hypothesis 1. Ho: There will be no significant relationship between game day 
recovery and time in bed. 
Research Question 2. To what extent is game day recovery related to OPS among 
NAIA baseball players who wear the WHOOP technology? 
Hypothesis 2. Ho: There will be no significant relationship between game day 
recovery and OPS. 
Research Question 3. To what extent is there a difference in OPS and wOBA 
between the experimental and control groups? 
Hypothesis 3. Ho: There will be no significant difference in OPS and wOBA 
between the experimental and control groups. 
Research Question 4. To what extent do OPS and wOBA change over time for the 
experimental and control groups? 
Hypothesis 4. Ho: There will be no significant change over time in OPS and 
wOBA between the experimental and control groups. 
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Research Question 5. How do NAIA baseball players describe the experience and 
usefulness of wearing WHOOP technology? 
 Definition of Terms 
WS19: WHOOP Strap 2.0. A wearable sensor designed to be worn on the wrist. 
Analyzes strain, recovery, and sleep through the monitoring of 5 key measurements: heart 
rate, heart rate variability (HRV), ambient temperature, motion via 3-axis accelerometer, 
and on/off wrist detection via capacitive touch sensor. 
R19: Recovery. WS calculates how recovered the body is during sleep each night 
and reports recovery when sleep is complete each morning. Three metrics inform 
recovery: heart rate variability, resting heart rate, and hours of sleep. 
HRV19: Heart rate variability. The measure of the naturally occurring irregularity 
of an individual’s heartbeat. Leading exercise physiologists agree that HRV is one of the 
most useful tools for determining optimal training loads. 
RHR19: Resting heart rate. The number of times the heart beats per minute while 
an individual is at rest. WS measures the RHR during the deepest sleep each night. 
TB19: Time in bed. The amount of time the WS detected an individual was in bed 
(via Sleep Auto-Detection). Sleep Auto-Detection is a feature that detects when an 
individual falls asleep and wakes up, and then logs that period as sleep. WS looks for 
changes in heart rate, HRV, and activity patterns typical of sleep to determine when the 
individual went to bed and woke up. 
OPS20: On-base plus slugging percentage. The sum of a player’s on-base 
percentage and slugging percentage. 
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wOBA20: Weighted on-base average. A rate statistic which attempts to credit a 
hitter for the value of each outcome (single, double, etc.) rather than treating all hits or 
times on base equally. 
 Significance of the Study 
The utilization of technology to empower the athlete is mainstream in 
professional sport today, while at the lower levels of competition it’s not so evident. The 
Great Plains Athletic Conference (GPAC) is an affiliated conference of the National 
Association of Intercollegiate Athletics (NAIA). The GPAC consists of 10 baseball 
programs at the NAIA level. Performance and physiological monitoring technology is not 
common amongst the programs. Despite this, there is increasing concern of the daily 
demands affecting the load that a student-athlete can effectively handle on a day-to-day 
basis. What would performance and physiological monitoring technology tell us about 
the baseball player in regards to stress, sleep, heart rate variability, fatigue, or recovery 
for example? This study provides insight into the internal load (WS feedback on sleep 
and recovery) that baseball players experience as they practice and compete, while 
balancing the daily stresses of the student-athlete role. In association with this study, the 
WS data could be utilized by 1) the student-athlete and coach to assist in monitoring 
internal load for the maximum performance effect (e.g. increased performance), and 2) 
the student-athlete, coach, and faculty member to learn the importance of sleep and its 
contribution to proper recovery. 
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CHAPTER 2 - LITERATURE REVIEW 
In order to maximize performance and adaptation, athletes must balance the stress 
incurred from the loads of training and life with proper recovery, including sleep. 
Monitoring systems allow practitioners to assess both training and non-training 
parameters. The non-training parameters of recovery and sleep – both internal load 
measurements – are on the forefront of conversation in high-performance sport programs. 
Samuels21 reviewed the relationship between sleep and post-exercise recovery 
(PER) and performance in athletes. Disturbed sleep has been shown to be associated with 
non-functional overreaching1, perhaps caused by increased training load. Following the 
review, Samuels conducted a pilot study examining various sleep parameters, including 
the prevalence of poor sleep quality among junior athletes in grades 9 through 12. The 
Pittsburgh Sleep Quality Index (PSQI) – a validated, self-report questionnaire – provides 
a global score of sleep quality. A score of 5 or higher suggests poor sleep quality. Results 
indicated that approximately 78% of the athletes had a global PSQI score of 5 or higher, 
and 26% had a score of 8 or higher.21 Samuels suggests that a significant sleep problem 
such as this requires further evaluation. Perhaps this issue becomes more pressing if 
athletes, trainers, and coaches deem sleep to be important for proper PER and optimal 
performance, despite limited research in the field on sleep and recovery.  
The NSF recommends 7-9 hours of sleep per day for 18-25 year olds, with as few 
as 6 hours that may be appropriate.22 Typical sleep follows a pattern of alternating rapid 
eye movement (REM) and non-rapid eye movement (NREM) periods in a 90-minute, 
repeatable cycle. Research supports the recuperative nature of REM and NREM sleep in 
restoring molecular homeostasis, cellular maintenance, and synaptic plasticity.21,23,24 
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Samuels21 states that if the athlete experiences disturbances to either the timing of sleep 
phases or the quality of sleep within these phases, psychological and physical recovery 
after an exercise bout is limited.  
Multiple sleep-related issues facing team-sport athletes have been summarized.25 
Two sleep strategies are napping and sleep extension. According to the NSF, a nap of 
approximately 20 minutes can improve mood, alertness, and performance. Additionally, 
naps cannot make up for inadequate sleep or poor quality of sleep. Napping garnered 
national attention during the 2017-2018 NCAA Division I football season in which the 
University of Alabama and Oklahoma State University utilized sleep coaching techniques 
for their respective athletes. Fullagar25 notes, “...it is critical that if naps are implemented 
in a team-sport environment they balance the need to enhance performance while not 
disturbing subsequent sleep patterns, as this could hinder the recovery process after 
training or competition” (p. 954).  
 Effects of Sleep Extension 
Sleep extension is the process of sleeping for an additional amount of time during 
normal sleep hours. The premise of sleep extension lies in the ability to repair and restore 
proper physiological and cognitive functioning where the body may be performing at 
reduced capacity due to sleep loss or sleep restriction. According to Sleep.org by the 
NSF, the biology and chemistry of sleep benefit the body by a) releasing growth hormone 
for muscle and joint repair and rebuilding, and b) reducing breathing rate, heart rate, and 
blood pressure. 
The research on sleep extension, and specifically the athletic performance of 
actively competing athletes, is limited. Two studies in the last six years have been 
  
10 
conducted with intercollegiate basketball and tennis athletes at the NCAA Division I and 
III levels, respectively. Schwartz26 investigated the effects of sleep extension on serving 
accuracy and daytime sleepiness in twelve collegiate varsity tennis players. The tennis 
serve was chosen as the mode for the study due to the perceptions of the authors that 
sleep has an impact on the skill. As Schwartz26 stated, “It is a behavior that is sensitive to 
multiple factors because it requires concentration, motivation, balance, alertness, 
coordination, motor learning and memory, strength, and perceptual memory” (p. 541). 
During the first week of the study, the players recorded their normal sleep patterns and 
hours of sleep each night. Week 1 concluded with a tennis serve assessment involving 50 
serves. During the second week of the study, the players were asked to sleep for a 
minimum of 9 hours per night. Week 2 concluded with the same assessment as was 
completed in week 1. The results indicated that the players slept significantly more 
during the second week compared with the first week (8.85 vs. 7.14 h; p < 0.05).26 
Additionally, players reported feeling less sleepy following the sleep extension period. 
Most importantly – in relation to athletic performance – following the 7-day sleep 
extension period, serving accuracy improved significantly (35.7% vs. 41.8%; p < 0.05).26 
The combination of such results is perhaps suggestive of the importance of proper sleep 
for the maintenance and improvement of athletic performance. 
Mah27 examined the effects of sleep extension on the athletic performance of 
collegiate basketball players. Eleven members of a men’s varsity basketball team 
underwent a 2- to 4-week baseline sleep schedule (i.e. habitual sleep-wake pattern; 
typically 6-9 h) followed by a 5-7 week sleep extension period (i.e. minimum of 10 h in 
bed each night). To monitor daily sleep-wake activity, each player wore an actigraphy 
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device (AW-64, Philips Respironics, Bend, OR, USA) on the wrist for 24 h/day, except 
during practices and games. Basketball performance parameters analyzed included a 
timed sprint (baseline à half court à baseline à full court à baseline), free throw 
shooting accuracy, and 3-point shooting accuracy. 
Total daily sleep time increased from the baseline sleep schedule to the sleep 
extension period (110.9 ± 79.7 min, P < 0.001).27 In addition, improvement was observed 
in each of the basketball performance parameters. Sprint time significantly decreased 
from baseline to the end of the sleep extension period (16.2 s vs. 15.5 s, P < 0.001).27 
Free throw and 3-point shooting accuracies significantly improved by 9.0% and 9.2% (P 
< 0.001), respectively.27 
As previously stated, many variables impact athletic performance including 
nutrition, sport-specific training and conditioning, academic stress, and coaching. Mah27 
was reportedly the first to study sleep duration as a contributing factor to athletic 
performance. Interestingly, the study’s subjects attested to being in peak physical 
condition prior to the commencement of the study. Following the study, Mah27 wrote, 
“after experiencing improvements in physical performance and mood following sleep 
extension, subjects acknowledged that they had previously misperceived the amount of 
sleep required to perform at their peak, both physically and mentally” (p. 948). In 
concluding remarks, Mah suggests that sleep extension has great potential for improving 
athletic performance, and further, references Samuels’21 work of examining the quality of 
sleep on athletic performance. 
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 Effects of Wearing Physiological Monitoring Devices 
The actigraphy device (AW-64) utilized by Mah27 was the same device worn by 
national wheelchair basketball athletes in a 2017 study by Thornton28 to monitor the 
impact of air travel on sleep/wake behavior. A similar, and relatively new, human 
performance device on the market today is the WHOOP Strap 2.0. It is a comprehensive 
performance optimization system developed by WHOOP, Inc. (Boston, MA, USA), and 
was the instrument used in this study. The features of the instrument can be found in 
Chapter 3. Consumers of the device include – among others – elite-level athletes from the 
NCAA, USA Swimming, USA Beach Volleyball, USA Luge, MLB, NBA, and NFL. 
Lansey29 conducted a case study to examine the WHOOP recovery score as a 
predictor of basketball performance in 7 NCAA Division I players. According to 
https://whoop.com/science, WHOOP recovery is a statistical value that encompasses 3 
metrics to understand the body’s readiness to perform. The metrics (resting heart rate, 
heart rate variability, and sleep) are recorded daily and inform a recovery value (0-100%; 
the output of the recovery algorithm). A full recovery value equals 100%. Green, yellow, 
and red zones indicate the significance of the value. The body can adapt to a higher 
training load in the green zone. In the yellow zone, the body remains adaptable to a 
training load; however, peak performance is unlikely to occur. A red zone recovery value 
calls for a decrease in training, with a focus on low intensity recovery activities.  
Despite the small sample size, a difference of 50 recovery score percentage points 
on gameday mornings predicted a 35% difference in field goal shooting accuracy and a 
50% difference in free throw shooting accuracy.29 Both the field goal and free throw 
shooting accuracies (after 24 games) were compared to the season average. Results such 
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as this should be an encouragement to athletes and coaches, as the WS is a non-invasive, 
simple tool that could lead to an enhanced understanding of training for peak 
performance. 
WHOOP User Behavior 
Breslow30 examined the impact of WHOOP on user behavior in 8 NCAA 
Division I teams, including basketball. Data related to a) time dedicated to sleep, b) sleep 
hygiene, c) implications for athletic performance, and d) implications for injury and 
sickness were collected. The goal was to determine if WHOOP technology empowered 
the athlete to make smarter training decisions, and to confirm anecdotal reports of the 
technology offering feedback and behavioral recommendations that could be put into 
practice. 
 Daily, performance-impacting behaviors changed as a result of teams having 
access to WHOOP technology. Athletes who averaged less than 7.9 hours dedicated to 
sleep per night increased time in bed per night by 52 minutes.30 Further, sleep hygiene 
improved dramatically as reported by an 84% decrease in late-night caffeine 
consumption, a 76.8% decrease in alcohol consumption, and a 12.4% decrease in the use 
of electronic devices in bed.30 This data was gathered via a daily sleep survey (Figure 
2.1) in the WHOOP mobile app. 
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Figure 2.1 WHOOP sleep input. 
 In addition to sleep, RHR and HRV – as discussed previously – are recorded by 
WHOOP technology. Breslow30 found that the RHR decreased by 4.4 beats per minute 
and HRV increased by 8.3 milliseconds. These findings denoted significant improvement 
in cardiovascular fitness, and agree with previous research indicating that an increase in 
chronic HRV is positively associated with athletic performance and training.13,14 Finally, 
rate of injury and sickness decreased by 60% and 53%, respectively, as compared over 
four 30-day periods from day #1 to day #129 on WHOOP.30 The data for these measures 
was gathered via a recovery survey (as seen in Figure 3.2 in Chapter 3). The decreased 
incidence of injury, with concurrent increase in time in bed, is consistent with Mah27. 
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WHOOP Application 
As metrics of RHR, HRV, and sleep are combined to output a recovery value each 
morning, an athlete is given data-driven results to inform him or her about the level of 
strain that the body is potentially able to take on during the day. For example, if the 
athlete is 45% recovered on a given morning, he or she would have insight into the 
impending lower expectations from a high-intensity resistance training session or hard 
basketball practice that afternoon. Further, if indeed a 45% recovery is noted the morning 
of the day before a game, the athlete would be informed to train lightly and proceed to get 
proper rest. Again, the ultimate goal would be full recovery (100%) on game day. In the 
end, this age of sports analytics and player tracking – an age that seems to evolve daily – 
lends itself to superb education for the athlete striving for a maximum performance 
effect.    
 Wearable Sensors and Learning?  
Whether it be a Fitbit Flex, Garmin Vivofit, Jawbone Up, Nike+ FuelBand, or 
even WHOOP, the consumer’s decision to purchase is likely to be founded on a desire to 
change lifestyle behaviors related to physical activity, diet, or sleep. In an attempt to 
collect meaningful data on such parameters, perhaps the most important consideration is 
to what extent the user is learning anything from the data. Is wearable sensor technology 
really leading to behavior change? 
A 2017 study by Maher31 examined users’ (N=237: 200 current users and 37 
former users; median age 33.1 years (SD 12.4, range 18–70 years)) experiences of 
wearable technology. A variety of sensors were worn, including Fitbit and Garmin 
brands. A purpose-designed survey instrument (via SurveyMonkey) was utilized to assess 
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the perceived usefulness of devices for tracking and modifying lifestyle behaviors, ease 
of use, patterns of usages, and barriers to use.31 Various survey items were assigned a 5-
point Likert scale. Specific to lifestyle behavior and learning, three items pertained to 
eating healthier, increasing physical activity, and sleeping more. 
How did the participants use the data? Did learning take place? Participants were 
asked their perceptions on whether they had changed their activity patterns as a result of 
wearing an activity tracker. Responses were overwhelmingly positive. Daily physical 
activity improvement (current 81.4%; former 51.3%); improved eating patterns (current 
40.2%; former 13.5%), and modified sleeping patterns (current 24.1%; former 10.8%) 
were made by the participants.31 
In a similar 2016 study, Karapanos32 studied the experiences of 133 (median age 
30.0 years) users wearing the Fitbit, Jawbone Up, or Nike+ Fuelband. Although the 
frequency of checking online feedback from the wearable sensors decreased over time, 
“participants reported an increased sense of accomplishment (N = 4), leading to a 
decreased reliance on the tool to achieve their goals” (p. 8).32 Karapanos further suggests 
that “reduced frequency of checking the feedback is an expected outcome and even 
implies successful adoption of healthier practices” (p. 8). 
Beyond lifestyle behavior change, Karapanos32 writes that wearable sensors 
provide psychological benefits such as the enhancement of feelings of autonomy as an 
individual gains more control over his or her exercising regime. Karapanos32 further 
states that such technology (i.e. Nike+ FuelBand) brought out the best potential in 
participants, and even made life meaningful through the enablement of one’s ideal self. 
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As a wearable sensor, the WS is the choice of many consumers in today’s 
marketplace. Despite a high price point and not yet being firmly established and validated 
in the peer-reviewed academic research community, the product’s capability has still 
attracted the elite athletes of sport. Advertised as an investment in one’s body and as 
incorporating professional grade analytics of recovery, strain, and sleep, WHOOP 
technology could truly become mainstream soon. 
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CHAPTER 3 - RESEARCH METHODS 
 Introduction 
In this section, characteristics of the participants, descriptive information about 
the instrument, data collection procedures, and statistical analysis are discussed. 
 Participants 
Ten healthy baseball players (Table 3.1) between the ages of 19 and 22 years 
were recruited for this study. Players were competing in the Great Plains Athletic 
Conference (GPAC) of the National Association of Intercollegiate Athletics (NAIA) and 
were members of the 2018 varsity team. All were position players. In addition, one player 
was a starting pitcher when not playing the outfield. 
Table 3.1 Participant demographics. 
 Participants (n=10) 
Age (years) 20.40 ± 0.97 
Median 20.50 
Height (cm) 181.61 ± 6.69 
Median 181.60 
Body Mass (kg) 91.14 ± 10.82 
Median 90.15 
BF% by BOD POD (%) 17.05 ± 5.82 
Median 17.25 
Class 2 FR, 2 SO, 4 JR, 2 SR 
Data presented as mean ± SD unless otherwise indicated. 
FR=Freshman. SO=Sophomore. JR=Junior. Sr=Senior. 
 
Player data was acquired in-season for a duration of 4 weeks during the 2018 
season. Prior to participating in the study, all participants completed an Invitation to 
Participate (Appendix A) and an Informed Consent Form (Appendix B). A Physical 
Examination Record (see Appendix C) for each player was current and on file with the 
Concordia University-Nebraska Athletic Training Department. Approval for the study 
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was granted by the Concordia University-Nebraska Athletics Department (Appendix D), 
the Concordia University-Nebraska Institutional Review Board (Appendix E), and the 
University of Nebraska-Lincoln Institutional Review Board (Appendix F). 
 Instrument 
WHOOP Strap 2.0 (WS), Figure 3.1, https://whoop.com. The WS (WHOOP, 
Boston, MA, USA) is a wearable sensor designed to be worn on the wrist. The WS 
analyzes strain, recovery, and sleep through the monitoring of 5 key measurements: heart 
rate, heart rate variability (HRV), ambient temperature, motion via 3-axis accelerometer, 
and on/off wrist detection via capacitive touch sensor. It features an Always On system 
for continuous wear utilizing a unique on-wrist charging mechanism. The device has on-
strap data storage of 3 days with a battery life of 44 hours of typical use before a 
recharge. The WS wirelessly syncs to Android and iOS systems via Bluetooth. The 
device is waterproof (25.4 mm x 245 mm, and a weight of 18.1 g [33.9 g with the battery 
pack charging the strap]). 
         
Figure 3.1 WHOOP Strap 2.0. 
 
Data Collection Procedures 
Five participants were randomly assigned to wear the WS for 24 hours per day for 
4 weeks. These participants served as the experimental group. The control group 
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consisted of 5 participants who did not wear the WS. Per the WHOOP User Manual 
(Appendix I), the WS was worn on the wrist, approximately 10 mm proximal to the 
styloid process of the ulna. It was worn snug enough to ensure the sensors made solid 
contact with the skin. 
Four sessions took place during the study (Table 3.2). Each session was held in 
the Human Performance Lab in the Walz Human Performance Complex on the campus 
of Concordia University-Nebraska. Further, each session was held during the evening 
outside of regularly scheduled practice time. 
Table 3.2 Research study sessions.  
CONTROL GROUP (5 MEMBERS) EXPERIMENTAL GROUP (5 MEMBERS) 
Session 1 
(Week 1) 
• Complete Informed Consent Form. 
• Descriptive data collection: age, 
height, mass, year in school, position 
on the team, and body fat (via BOD 
POD, COSMED USA, Inc., 
Concord, CA, USA). 
o Body fat assessment 
via BOD POD 
analysis takes 7 
minutes per person. 
1.0 hr Session 1 
(Week 1) 
• Complete Informed Consent Form. 
• Descriptive data collection: age, 
height, mass, year in school, position 
on the team, and body fat (via BOD 
POD, COSMED USA, Inc., 
Concord, CA, USA). 
o Body fat assessment 
via BOD POD 
analysis takes 7 
minutes per person. 
• WHOOP Strap 2.0 distribution and 
setup. The WHOOP User Manual 
will be provided to each 
experimental group member. 
2.0 hrs 
Session 2 
(Week 2) 
• Attendance not necessary.  Session 2 
(Week 2) 
• Check-in: address any questions or 
concerns about strap functioning. 
15 
min 
Session 3 
(Week 3) 
• Attendance not necessary.  Session 3 
(Week 3) 
• Check-in: address any questions or 
concerns about strap functioning. 
15 
min 
Session 4 
(Week 4) 
• Preliminary study results shared. 30 
min 
Session 4 
(Week 4) 
• Preliminary study results shared. 
• Turn in WHOOP Strap 2.0 and 
accessories. 
30 
min 
 Total time commitment 1.5 hrs  Total time commitment 3.0 hrs 
Note: Sessions #1 and #4 will include ALL members, both control and experimental. 
 
 24-hour Monitoring 
The experimental group wore the WS for 24 hours per day (excluding bathing, 
water activities, and live warmup and competition on game days). A daily reminder to the 
group to wear the WS was not provided; however, the principal investigator checked in 
with the group on two planned occasions (see Table 3.2 above). Details on how to charge 
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the WS and the accompanying battery pack were provided via the WHOOP User Manual 
(Appendix I). 
The principal investigator and experimental group had daily access to the research 
data (variables TB and R in Table 3.3 below), and were able to check proper 
functionality of the WS, through the WHOOP – Performance Optimization app. The app 
is mobile- and web-based. Time in bed and recovery for the experimental group only was 
recorded daily into an Excel document by the principal investigator. The baseball 
performance data (variables OPS and wOBA in Table 3.3 below) was calculated upon 
recording statistics gathered from www.naia.org. 
Statistical Analysis 
In addition to the demographic characteristics, a daily recovery survey (Figure 
3.2) was completed each morning upon waking up by the experimental group via the 
WHOOP mobile app. [Note: The daily sleep survey (Figure 2.1 above) was skipped by 
the participants in this study.] The short recovery survey included the following items: 
a) Subjective feelings of energy level on a 4-point discrete scale (energized, 
rested, tired, or exhausted), 
b) Subjective feelings of soreness level on a 4-point discrete scale (none, slightly 
sore, really sore, painful to move), and  
c) Yes/No to each of other factors [(1) stressed, (2) injured, and (3) feeling sick]. 
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Figure 3.2 WHOOP recovery input. 
As the experimental group wore the device and was informed on time in bed and 
recovery, the outlook related to each survey item would hopefully reflect positive 
progress. For example, (based on pp. 17 and 21 in the WHOOP User Manual (Appendix 
I)), Athlete A wakes after Day 1 and is 76% recovered. The athlete wishes to have a 
“peak” performance on Day 3 (i.e. tomorrow). The WHOOP Sleep Coach—which 
provides information for a “peak”, “perform”, or “get by” performance—then suggests 
that Athlete A’s sleep need at night of Day 2 be 8 hours:42 minutes, corresponding to 10 
hours:16 minutes in bed. The athlete attains the recommended sleep need and upon 
waking on Day 3, feels energized and none (i.e. feeling of soreness). This is one example 
of the means in which WHOOP technology may empower the participant in this study to 
monitor sleep in an effort to increase athletic performance. The Overview Tutorial in the 
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WHOOP – Performance Optimization app describes unlocking performance in this 
manner:  
Sleep leads to a recovered body, ready to take on strain—WHOOP monitors each stage 
continuously, night and day—WHOOP measures how well your body has recovered after 
a night’s rest—WHOOP monitors how much cardiovascular strain you take on 
throughout the day—The more time you spend near your max heart rate, the higher your 
cardiovascular strain (0-21) builds for the day. 
At the conclusion of the study, the experimental group completed a survey 
(Appendix H) which offered insight into lessons learned from learning to use WHOOP 
technology. A 4-point Likert scale (strongly agree – agree – disagree – strongly 
disagree) was applied to questions #1-4. Questions #5, 7, and 8 were open-ended 
response questions. Question #6 was rated on a scale of 0-100, with 100 being highest, or 
highly likely. All data was gathered electronically via SurveyMonkey software 
(www.surveymonkey.com).  
IBM® SPSS® Statistics (Version 25, Armonk, New York) was used for data 
analysis of the variables (Table 3.3). A P value of < 0.05 was considered to be 
statistically significant. 
Table 3.3 Experimental and control group variables. 
Variable Description Group 
Time in bed (TB): via WHOOP Hours:Minutes | Daily total amount of 
time dedicated to sleep. 
Experimental 
only 
Recovery (R): via WHOOP 0-100% | Body’s readiness to perform Experimental 
only 
On-base plus slugging (OPS) The sum of a player’s on-base percentage 
and slugging average. 
Experimental 
& Control 
Weighted on-base average (wOBA) A rate statistic to measure a hitter’s 
overall offensive value based on the 
relative values of each distinct offensive 
event. 
Experimental 
& Control 
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To determine whether game day recovery is related to time in bed among the 
experimental group, Spearman’s correlation coefficient – r – was calculated for each 
participant. The correlation assessed the relationship between each participant’s game 
day TB value with each participant’s game day R value.  
To determine whether game day recovery is related to OPS among the 
experimental group, Spearman’s correlation coefficient – r – was calculated for each 
participant. The correlation assessed the relationship between each participant’s game 
day R value with each participant’s game day OPS value. 
To determine whether the experimental and control groups differed in OPS and 
wOBA, four one-week averages of each measure were calculated for each participant. 
Then, four Mann-Whitney U tests were conducted to assess whether the experimental and 
control groups differed in performance averages at each time point.  
To determine whether the experimental and control groups changed over time in 
performance averages, two Friedman’s ANOVA tests were calculated to determine if the 
group’s performance averages changed across the four time points. If a significant result 
was found, follow-up Wilcoxon Signed Rank tests were conducted to determine the 
differences in averages between four time points. 
A thematic analysis of experimental group comments in response to an 8-question 
survey was completed for research question #5. Each response and comment was 
reviewed for common themes. A frequency count of common responses was taken for 
specific questions. 
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CHAPTER 4 - RESULTS 
 Study Population 
Ten healthy student-athletes (ages 19-22 years) on the Concordia University, 
Nebraska varsity baseball team were recruited for this study. Utilizing www.naia.org for 
official individual statistics, the names of 10 position players (non-pitchers) who had 
started the most games during the 2018 season for the Concordia University, Nebraska 
baseball team were gathered. Twenty-nine games (of a total of 47) had been completed at 
the time of recruitment to allow for normalcy in the lineup. A personalized Invitation to 
Participate (Appendix A) was sent to each student-athlete. In the event that a player in the 
top-10 of most starts decided not to participate, player #11 was recruited, then player #12, 
etc. until 10 total participants agreed to participate. Five participants were randomly 
assigned to an experimental group and five were assigned to a control group. 
 Game Day Recovery and Time in Bed 
This study compared recovery and time in bed over the course of 10 days in 
which a single game or a doubleheader was played (18 total games). For each participant 
in the experimental group, Spearman’s rho correlations (Table 4.1) were calculated for 
recovery and time in bed for each day of games (N = 10 days). A recovery value (0-100% 
| body’s readiness to perform) and a time in bed value (hours:minutes | daily total amount 
of time dedicated to sleep) were recorded upon waking each morning of a game. 
Recovery trends for three experimental group members are shown in Figures 4.2, 4.4, and 
4.6, respectively. No significant correlations were found between game day recovery and 
time in bed, ps < 0.05. 
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Sleep stages and performance for the same three experimental group members are 
shown in Figures 4.1, 4.3, and 4.5, respectively. Sleep performance – reported on a 0-
100% scale – is a measure of the amount of total sleep the subject got as a function of the 
total amount of sleep needed.19 Examining only the days on which games occurred (i.e. 
gameday mornings of April 10, 17, 20, 21, 22, 25, 28, 29, and May 4 and 5), the sleep 
performance improves from subject 1 (6/10 sleeps of Get by performance or better) to 
subject 2 (8/10) to subject 3 (9/10), respectively. Of particular interest here is that subject 
3 compiled a higher wOBA in weeks 3 and 4 of the study than subject 1 who had a higher 
wOBA in weeks 1 and 2. One might draw the conclusion that subject 3 “finished the 
season stronger” than subject 1 simply in terms of batting performance. Perhaps, 
finishing stronger is a function of more sleep in this case. 
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Table 4.1 Spearman’s rho correlations among game day recovery and time in bed. 
 Subject 1 R Subject 1 TB 
Spearman’s rho Subject 1 R Correlation Coefficient 1.000 -.042 
Sig. (2-tailed) . .907 
N 10 10 
Subject 1 TB Correlation Coefficient -.042 1.000 
Sig. (2-tailed) .907 . 
N 10 10 
 Subject 3 R Subject 3 TB 
Spearman’s rho Subject 3 R Correlation Coefficient 1.000 .591 
Sig. (2-tailed) . .072 
N 10 10 
Subject 3 TB Correlation Coefficient .591 1.000 
Sig. (2-tailed) .072 . 
N 10 10 
 Subject 4 R Subject 4 TB 
Spearman’s rho Subject 4 R Correlation Coefficient 1.000 .122 
Sig. (2-tailed) . .738 
N 10 10 
Subject 4 TB Correlation Coefficient .122 1.000 
Sig. (2-tailed) .738 . 
N 10 10 
 Subject 5 R Subject 5 TB 
Spearman’s rho Subject 5 R Correlation Coefficient 1.000 -.168 
Sig. (2-tailed) . .666 
N 9 9 
Subject 5 TB Correlation Coefficient -.168 1.000 
Sig. (2-tailed) .666 . 
N 9 9 
 Subject 8 R Subject 8 TB 
Spearman’s rho 
 
 
 
 
 
 
 
Subject 8 R Correlation Coefficient 1.000 .714 
Sig. (2-tailed) . .071 
N 7 7 
Subject 8 TB Correlation Coefficient .714 1.000 
Sig. (2-tailed) .071 . 
N 7 7 
Note. No significant differences detected. 
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Figure 4.1 Sleep stages and performance of experimental group subject 1. 
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Figure 4.2 Recovery of experimental group subject 1. 
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Figure 4.3 Sleep stages and performance of experimental group subject 2. 
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Figure 4.4 Recovery of experimental group subject 2. 
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Figure 4.5 Sleep stages and performance of experimental group subject 3. 
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Figure 4.6 Recovery of experimental group subject 3. 
 
 Game Day Recovery and OPS 
This study compared recovery and OPS over the course of 10 days in which a 
single game or a doubleheader was played (18 total games). For each participant in the 
experimental group, Spearman’s rho correlations (Table 4.2) were calculated for recovery 
and OPS for each day of games (N = 10 days). A recovery value (0-100% | body’s 
readiness to perform) was recorded upon waking each morning of a game. The OPS 
value (sum of a player’s on-base percentage and slugging average) was recorded at the 
conclusion of each day’s games. No significant correlations were found between game 
day recovery and OPS, ps < 0.05. 
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Table 4.2 Spearman’s rho correlations among game day recovery and OPS. 
 Subject 1 R Subject 1 OPS 
Spearman’s rho Subject 1 R Correlation Coefficient 1.000 .018 
 Sig. (2-tailed) . .960 
 N 10 10 
 Subject 1 OPS Correlation Coefficient .018 1.000 
 Sig. (2-tailed) .960 . 
 N 10 10 
 Subject 3 R Subject 3 OPS 
Spearman’s rho Subject 3 R Correlation Coefficient 1.000 -.254 
 Sig. (2-tailed) . .479 
 N 10 10 
 Subject 3 OPS Correlation Coefficient -.254 1.000 
 Sig. (2-tailed) .479 . 
 N 10 10 
 Subject 4 R Subject 4 OPS 
Spearman’s rho Subject 4 R Correlation Coefficient 1.000 .134 
 Sig. (2-tailed) . .713 
 N 10 10 
 Subject 4 OPS Correlation Coefficient .134 1.000 
 Sig. (2-tailed) .713 . 
 N 10 10 
 Subject 5 R Subject 5 OPS 
Spearman’s rho Subject 5 R Correlation Coefficient 1.000 .000 
 Sig. (2-tailed) . 1.000 
 N 9 9 
 Subject 5 OPS Correlation Coefficient .000 1.000 
 Sig. (2-tailed) 1.000 . 
 N 9 10 
 Subject 8 R Subject 8 OPS 
Spearman’s rho Subject 8 R Correlation Coefficient 1.000 .677 
 Sig. (2-tailed) . .095 
 N 7 7 
 Subject 8 OPS Correlation Coefficient .677 1.000 
 Sig. (2-tailed) .095 . 
 N 7 10 
Note. No significant differences detected. 
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 OPS and wOBA 
This study compared OPS and wOBA between the experimental and control 
groups. Four one-week OPS and wOBA averages for each participant were calculated. 
Four Mann-Whitney U tests (Table 4.3) were then conducted to assess whether the 
groups differed in performance averages at each time point. No significant correlation 
was found at the 0.05 level (2-tailed). The null hypothesis of equal mean ranks was 
accepted. There was no difference in OPS and wOBA between the experimental and 
control groups at each time point, or week. Further, the effect size (eta squared) ranged 
from .001 to .0440 for OPS, and .001 to .0982 for OPS. This would imply that 0.1% to 
4.4% of the variability in the ranks of OPS, and 0.1% to 9.8% of the variability in the 
ranks of wOBA, was accounted for by the independent variable, or group. This was 
considered to be a small-to-medium effect size. 
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Table 4.3 Mann-Whitney U tests for group differences in OPS and wOBA. 
Ranks 
 Group N Mean Rank Sum of Ranks 
OPS Ind Wk 1 Avg 0 5 5.40 27.00 
1 5 5.60 28.00 
Total 10   
OPS Ind Wk 2 Avg 0 5 5.80 29.00 
1 5 5.20 26.00 
Total 10   
OPS Ind Wk 3 Avg 0 5 6.00 30.00 
1 5 5.00 25.00 
Total 10   
OPS Ind Wk 4 Avg 0 5 6.10 30.50 
1 5 4.90 24.50 
Total 10   
wOBA Ind Wk 1 Avg 0 5 5.20 26.00 
1 5 5.80 29.00 
Total 10   
wOBA Ind Wk 2 Avg 0 5 5.60 28.00 
1 5 5.40 27.00 
Total 10   
wOBA Ind Wk 3 Avg 0 5 5.90 29.50 
1 5 5.10 25.50 
Total 10   
wOBA Ind Wk 4 Avg 0 5 6.40 32.00 
1 5 4.60 23.00 
Total 10   
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Test Statisticsa 
 OPS Ind 
Wk 1 
Avg 
OPS Ind 
Wk 2 
Avg 
OPS Ind 
Wk 3 
Avg 
OPS Ind 
Wk 4 
Avg 
wOBA 
Ind Wk 1 
Avg 
wOBA 
Ind Wk 2 
Avg 
wOBA 
Ind Wk 3 
Avg 
wOBA 
Ind Wk 4 
Avg 
Mann-Whitney 
U 
12.000 11.000 10.000 9.500 11.000 12.000 10.500 8.000 
Wilcoxon W 27.000 26.000 25.000 24.500 26.000 27.000 25.500 23.000 
Z -.104 -.313 -.522 -.629 -.313 -.104 -.419 -.940 
Asymp. Sig. 
(2-tailed) 
.917 .754 .602 .530 .754 .917 .675 .347 
Exact Sig. 
[2*(1-tailed 
Sig.)] 
1.000b .841b .690b .548b .841b 1.000b .690b .421b 
a. Grouping Variable: Group 
b. Not corrected for ties. 
Note. No significant differences detected. 
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Batting Performance Over Time 
This study examined whether the experimental and control groups changed over 
time in terms of batting performance (OPS and wOBA). Four one-week OPS and wOBA 
averages for each group were calculated. Two Friedman ANOVA tests (Tables 4.4 and 
4.5) were then conducted to assess if each respective group’s batting performance 
changed across the four time points. No statistical significance was found at the 0.05 
level (2-tailed). The null hypothesis – that the distributions of each variable are equal – 
was accepted. There was no significant change over time in batting performance between 
the experimental and control groups (Figures 4.4 and 4.5). Therefore, no follow-up 
Wilcoxon Signed Rank tests were conducted.  
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Table 4.4 Friedman ANOVA test for changes in OPS performance over time. 
Ranks 
  Mean 
0 OPS Ind Wk 1 Avg .76660 
OPS Ind Wk 2 Avg .80780 
OPS Ind Wk 3 Avg .80440 
OPS Ind Wk 4 Avg .81880 
1 OPS Ind Wk 1 Avg .75520 
OPS Ind Wk 2 Avg .75460 
OPS Ind Wk 3 Avg .71760 
OPS Ind Wk 4 Avg .71140 
 
Test Statisticsa 
0 N 5 
Chi-Square 3.490 
df 3 
Asymp. Sig. .322 
1 N 5 
Chi-Square 2.265 
df 3 
Asymp. Sig. .519 
a. Friedman Test 
Note. No significant differences detected. 
 
 
Figure 4.7 OPS performance over time. 
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Table 4.5 Friedman ANOVA test for changes in wOBA performance over time. 
Ranks 
  Mean 
0 wOBA Ind Wk 1 Avg .42200 
wOBA Ind Wk 2 Avg .43800 
wOBA Ind Wk 3 Avg .43220 
wOBA Ind Wk 4 Avg .44280 
1 wOBA Ind Wk 1 Avg .42100 
wOBA Ind Wk 2 Avg .42000 
wOBA Ind Wk 3 Avg .40220 
wOBA Ind Wk 4 Avg .39740 
 
Test Statisticsa 
0 N 5 
Chi-Square 4.469 
df 3 
Asymp. Sig. .215 
1 N 5 
Chi-Square 3.000 
df 3 
Asymp. Sig. .392 
a. Friedman Test 
Note. No significant differences detected. 
 
  
Figure 4.8 wOBA performance over time. 
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Impact of WHOOP Technology Use 
This study examined how NAIA baseball players describe the experience and 
usefulness of wearing WHOOP technology. An 8-question survey was completed by the 
experimental group at the conclusion of the study. Complete survey results can be found 
in Appendix H. 
The WHOOP device was worn for four weeks without device error or 
malfunction. All participants trusted the technology, which debuted in 2015. Despite the 
absence of inclusion of the device in peer-reviewed research, participants found the 
technology to be of help in learning about sleep, recovery, and performance. Further, a 
majority (3 out of 5 participants) disagreed with the notion that the WHOOP device 
helped them set a recovery score goal for each day. 
Positive direct quotes included, “The technology helped me know what days I 
could train hard and which days I should probably take it easy!” and “The main things 
that I learned or felt was that when I got a recovery score above 90% my body felt great! 
But then if I got 90% or below my body didn’t feel that great at all.” Table 4.6 identifies 
major themes that emerged from the survey. 
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Table 4.6 Emerging themes from WHOOP technology survey. 
Overarching Theme Sub-theme Coded Text 
Trust WHOOP technology 5 of 5 stated “yes” | “great 
experience” | “monitored my 
sleeping well” | “felt like it was 
really accurate” 
   
   
   
Improvement Sleep habits 4 of 5 agreed/strongly agreed. 
   
 Baseball performance 3 of 5 agreed. 
   
   
   
Motivation Positive behaviors chosen 
relating to nutrition, sleep, and 
academic stress 
3 of 5 agreed/strongly agreed. 
  4 of 5 referred to improving 
sleep habits, including amount of 
time in bed and less screen time 
while in bed. 
   
   
   
Goal setting Recovery 3 of 5 disagreed. 
   
   
   
Experience and usefulness WHOOP technology “…helped me know what days I 
could train hard…” 
  “…showed me I needed to go to 
bed even earlier to get 8 hours of 
real sleep.” 
  “The band allowed me to track 
my sleep at a more decisive 
number. The 
sleep app I currently use the 
sleep app and it is a general use. 
I would prefer the whoop band 
for recovery and sleep statistics.” 
  Average: 70 (on a scale of 0-
100, how likely would it be to 
recommend WHOOP to a 
teammate or friend) 
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CHAPTER 5 - DISCUSSION OF FINDINGS AND 
CONCLUSION 
 Discussion 
In this study, participants from an NAIA baseball team did not experience 
significant improvement in batting performance while wearing WHOOP technology over 
the course of four weeks. Many key factors – including but not limited to – sleep, 
nutrition, travel, stress, and practice influence the optimization of athletic performance. 
Although previous studies have investigated the use of wearable technology in sport to 
track several such factors, peer-reviewed research specific to WHOOP technology is 
limited at best. 
Mah27 previously showed that sleep duration is a contributing factor to athletic 
performance. Further, Breslow30 reported how WHOOP technology empowered the 
athlete during training and confirmed feedback and behavioral recommendations that 
could be put into practice. This was evident through the changing of sleep habits, which 
in turn increased recovery.  
In the current study, the experimental group saw a decline in average TB from 
week 1 (503.80 min) to week 2 (441.87 min); however, the group increased from week 2 
to week 3 (443.20 min), and week 3 to week 4 (516.88 min), ending in week 4 with the 
highest average. This is a positive takeaway as the final games included in this study 
involved conference tournament games. An obvious coaching desire, but one often 
overlooked by athletes, is proper rest and recovery, especially entering postseason play. 
The sleep trend of the experimental group was nearly identical to the average 
recovery trend of the same group, where the participants declined from week 1 (.66) to 
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week 2 (.60); however, the group saw further decline from week 2 to week 3 (.54), before 
rebounding in week 4 (.72) to end with the highest average of the four weeks. Like the 
sleep trend, increased recovery at the end of a season is a very suitable parameter for a 
deep postseason run. 
While sleep and recovery ultimately peaked from an average perspective in week 
4, an interesting development occurred with the batting performance variables. Consider 
again these variables while understanding that baseball is in the midst of an era in which 
the focus is an analytical, evidence-based, sabermetric approach to construct the ideal 
team from a collective roster. The two batting performance variables used in this study – 
OPS and wOBA – contribute to this approach and are tracked closely by coaches alike at 
all levels of play, including the Head Baseball Coach of Concordia University, Nebraska. 
Fangraphs20, a standard resource for Major League Baseball (MLB) statistics, 
calls wOBA one of the most important and popular catch-all offensive statistics. While 
OPS is more traditionally reported on www.mlb.com, it is wOBA that measures and 
captures offensive value more accurately and comprehensively. 
  In the final standings for the 2018 GPAC season, Concordia finished 7th overall 
out of 10 teams. The GPAC average OPS for conference games was .743. Among all 
Concordia team members with a minimum of 20 at-bats, the control group accrued the 
#1, #5, #6, #9, and #11 OPS values in conference play. In the same manner, the 
experimental group accrued the #3, #4, #7, and #8 OPS values. The GPAC average 
wOBA for conference games was .337. As a team, Concordia had the 4th highest wOBA 
(.346) in conference play. 
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A closer look at the four-week statistics reveals that the experimental group saw a 
gradual decline in OPS from .755 to .754 to .718 to .711, and in wOBA from .421 to .420 
to .402 to .397, in weeks 1-4, respectivley. The opposite was true for the control group 
which saw a gradual increase in OPS from .767 to .808 to .804 to .819, and in wOBA 
from .422 to .438 to .432 to .443, in weeks 1-4, respectively. 
It is interesting to note that the experimental group declined over time in batting 
performance as compared to the control group, while stating that they felt the WHOOP 
device was helpful in tracking and analyzing sleep and recovery. At the NAIA level of 
play where monitoring all aspects of athletic performance is potentially more difficult 
simply due to limited resources (i.e. funding, facilities, and equipment), this is not 
surprising. It is also very common for the level of batting performance to a) fluctuate 
throughout a season such as that in baseball, and b) to decline at the end of a long season. 
Positively speaking, both groups were well above the GPAC average wOBA (.337) for 
the entire duration of the study. 
At first glance it is perhaps fair to state that the WHOOP technology utilized in 
this study has no bearing on batting performance in baseball at the NAIA level. If that 
premise is accepted, is the survey feedback on the use of the technology useful? After all, 
lessons may have been learned from learning to use the device as the feedback was 
overwhelmingly positive across all questions (Appendix H). 
As a team sport, baseball has many individual aspects to it such as batting or 
pitching. One of the fundamental uses of athlete monitoring in individual sports is to use 
“evidence-based information in conjunction with the art of coaching to maximize training 
program effectiveness”.33 Batting is much like a training program in so much as the 
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ultimate goal is to steadily improve over the course of a season. While batting 
performance did not improve in the experimental group, the participants became more 
aware of their sleep habits, and on certain days were indeed able to experience an 
improved recovery state. With this improved recovery state and theoretically a clearer 
and more positive mindset, improved performance would hopefully follow. Perhaps 
monitoring the participants for a full season (instead of 4 weeks) would have revealed 
this. 
McGuigan2 states that the best advice for monitoring athletes in sport is to 
maintain simplicity, at least at the beginning. Maintaining a training diary is suggested 
for tracking internal load measures such as s-RPE for example. Simpler yet, and based 
directly on an individual’s physiology, is to wear the WHOOP device. The ease of use of 
this device, combined with the feedback parameters pertaining to sleep and recovery 
offered within the app, make it very attractable to today’s athlete. Athletes continually 
seek cutting-edge technology, and for the Concordia baseball player, WHOOP was just 
that. Five out of five participants trusted WHOOP technology. On average, there was a 
70% chance that it would be recommended to a teammate. 
A primary factor to consider when choosing wearable technology is how the 
measures relate to performance.2 In principle to this study, do sleep and recovery matter 
in baseball? Anecdotally, WHOOP technology is used extensively and with great success 
across many professional sports, baseball included. How do we define success? Is it 
simply more sleep? Or is it a higher wOBA? It is important to go back and consider if the 
experimental group in this study learned something through the use of technology. Three 
out of 5 participants agreed that “WHOOP technology helped me to improve my sleep 
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habits” and “WHOOP technology helped me to improve my baseball performance.” 
Maybe baseball performance isn’t all in the “analytical, evidence-based, sabermetric 
approach,”20 rather it is indeed a combination of what McGuigan2 identifies as the two 
primary loads – training and life. 
 Limitations 
The results of this study shall only be in consideration of NAIA baseball players. 
The participants’ variable daily schedule – including parameters encompassing resistance 
training, practice, games, travel, sleep, nutrition, and academic stress – was not controlled 
by the methodology in this study. 
Starting position players (non-pitchers) in baseball do not regularly take games 
off at the NAIA level. This limited the number of potential subjects that could participate 
in the study, as a high number of starts at the respective position of each player was 
desired. Twenty-nine games (of a total of 47) had been completed at the time of 
recruitment to allow for normalcy in the lineup. The combination of limited subject 
availability and WHOOP device availability resulted in a small sample size of 10 
subjects, only five of which who wore the device. One experimental group participant did 
not travel with the team for the final two games of the season. This participant, along 
with one control group participant, did not receive at-bats in 12 and 8 games, 
respectively. 
Experimental group participants averaged 7.3-8.0 hours of sleep per night. The 
NSF recommends 7.0-9.0 hours of sleep per night. Despite falling within the 
recommended range of sleep, due to factors such as the travel schedule and academic 
stress, the participants frequently had difficulty maintaining a rigid sleep-wake pattern. A 
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low value of 4.3 and a high value of 9.9 hours of sleep were recorded during the study. 
Failure to achieve proper sleep could lead to sleep debt, which is commonly exacerbated 
by the intake of caffeinated drinks and late night web surfing on electronic devices, for 
example. Collectively, the natural sleep/wake cycle is interrupted, and therefore, recovery 
is compromised. 
While no study answers its research questions with complete certainty34, it is 
assumed that the participants in this study behaved in a such a manner as to be motivated 
by proper sleep and the potential impact on recovery and game day performance. The 
baseball players in this study were members of a team that was a legitimate contender for 
a conference championship. Abiding by the procedures of the study afforded the 
participant the opportunity to learn about the capability of the body to perform at its 
highest level. It should be noted that approximately 60% of the baseball season was 
complete when this study commenced. While this was desired for normalcy in the lineup, 
it may have impacted the amount of meaningful change (or lack thereof) observed in the 
batting performance variables. 
This study did not assess the quality of sleep attained by the participants, only 
daily total amount of time dedicated to sleep. This measure was used to inform recovery, 
and included napping. Fullagar25 indicates that napping should be a daily routine for 
team-sport athletes; however, states that “it is critical that if naps are implemented in a 
team-sport environment they balance the need to enhance performance while not 
disturbing subsequent sleep patterns, as they could hinder the recovery process after 
training or competition” (p. 954). 
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 Future Research and Direction 
In recent years, analytics have changed the way sports are played and 
performance is monitored. Performance isn’t the entire story, however, as now teams and 
organizations invest significant resources toward monitoring technology to harness total 
athlete preparation as well. McGuigan2 stated that the key aspect of any monitoring 
system is that it must ultimately inform decision making. As WHOOP technology 
continues to evolve and athletes make what WHOOP calls an “investment in the body,” 
there are inherent difficulties in deciding how best to utilize the device and measure its 
effectiveness. 
The purpose of this study was to begin to understand the role of sleep and 
recovery, and the impact of both on batting performance in NAIA baseball players. 
Under the chosen research method design, data analysis was not able to demonstrate 
WHOOP’s impact on performance. Reflecting on the data gathering of sleep and 
recovery, perhaps the time lag from when these variables were measured (i.e. upon 
waking each morning) until performance was actually tracked (i.e. early afternoon for a 
doubleheader), led to a lack of direct correlation between WHOOP and batting 
performance. Nonetheless, this study aided in identifying difficulties in evaluating a 
wearable product like the WS. These include, but are not limited to, 1) access to subjects: 
a small pool of players from which to gather meaningful data, 2) the ability to validate 
WHOOP measurements: scholarly research comparing WHOOP to other wearable 
sensors is limited, 3) sensitivity of attitudinal and performance measures: what is the 
participant thinking about when he sees a particular recovery or sleep score, and 4) the 
control of confounding variables. 
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Per the limitations, each participant’s daily schedule – including parameters such 
as travel, sleep, nutrition, and academic stress (i.e. exam schedules) – was not controlled 
by the methodology in this study. Advice for future research involving WHOOP 
technology would be to attempt to control for as many particular confounding variables 
as possible. Two examples in this regard might include research guidelines for the 
participant to be in bed by 10:00pm, or to eat breakfast, lunch, and dinner at 8:00am, 
Noon, and 6:00pm, respectively. In the case of establishing a routine bedtime of 
10:00pm, the researcher might discover an increase in time in bed if sleep hygiene is 
acceptable (i.e discontinued use of electronic devices in bed). In the case of establishing 
dining times, the researcher would be encouraging the participant to get some nutrition at 
each time, versus the alternative of the participant deciding when, or when not to, eat. 
Monitoring what is eaten would be another level of nutrition that perhaps could be 
controlled at higher levels of play (i.e. NCAA Division I). A third example would be to 
require study hall hours during specific days of the week thereby supporting the 
participant in managing life load related to academic stress.  
With an increasing number and variety of monitoring devices on the market 
today, it is important that the researcher understand what is encompassed by WHOOP 
technology in terms of physiological data. Despite its low profile, the WS provides a 
substantial amount of data to the user – upwards of 100MB of data per day and storage 
for up to 3 days’ worth of data. By comparison, this is much more data than other 
wearable sensors. Even so, the WS is marketed as a simple device to use since the data is 
transformed into three primary variables of sleep, recovery, and strain. This type of data 
transformation is an advantage to the user; however, the researcher may want to examine 
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a specific aspect of a primary variable. For instance, a recommendation for a follow-up 
study would be to track REM sleep instead of time in bed, as the latter is potentially too 
variable (i.e. what counts or does not count as sleep over the course of a day) for research 
purposes. Further, an analysis of REM sleep over a longer period of time versus day-by-
day results would be encouraged. 
Learning to use WHOOP technology is simple from a technical standpoint of 
turning the device on, charging it, or pairing it to one’s smartphone. True learning for 
oneself is discovered in how one uses the device, and why he or she would choose to do 
so over other wearable sensors. WHOOP encompasses sleep tracking, fitness monitoring, 
and cloud-based coaching into one product. It is designed for the athlete, while also 
maintaining appeal for the lay person seeking to understand what might be contributing 
to everyday feelings of sickness or fatigue (i.e. poor sleep or recovery). Such possibilities 
for use – across all population groups – might be reason enough to expect a rise in 
WHOOP technology utilization for years to come.  
Additional study related to both the effectiveness and best practices for using 
WHOOP technology is important in moving forward with strategies for improving 
performance. Expanded qualitative procedures are recommended as the next step versus 
advanced methods in quantitative research. In particular, the suggested strategy of inquiry 
for qualitative research is a case study exploring WHOOP technology in depth and how 
the participant utilizes the device. The case could be bound by the length of a sport 
season for the athlete, or by a select number of months of wearing the WS for the lay 
person. Suggested qualitative research questions for future study include, 1) What does 
WHOOP physiological data look like for an NAIA baseball player?, and 2) What features 
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of WHOOP technology are most frequently utilized, and in what manner(s), by an NAIA 
baseball player? Acquiring this insight could lay the foundation for potentially comparing 
fellow players across the different levels of intercollegiate baseball. 
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CHAPTER 6 - SUMMARY   
 Purpose of the Study and Research Questions 
This experimental study examined the impact of WHOOP technology on sleep, 
recovery, and performance in NAIA baseball players. Five research questions, and related 
hypotheses, were tested. 
Research Question 1. To what extent is game day recovery related to time in bed 
among NAIA baseball players who wear the WHOOP technology? 
Hypothesis 1. Ho: There will be no significant relationship between game day 
recovery and time in bed. 
Research Question 2. To what extent is game day recovery related to OPS among 
NAIA baseball players who wear the WHOOP technology? 
Hypothesis 2. Ho: There will be no significant relationship between game day 
recovery and OPS. 
Research Question 3. To what extent is there a difference in OPS and wOBA 
between the experimental and control groups? 
Hypothesis 3. Ho: There will be no significant difference in OPS and wOBA 
between the experimental and control groups. 
Research Question 4. To what extent do OPS and wOBA change over time for the 
experimental and control groups? 
Hypothesis 4. Ho: There will be no significant change over time in OPS and 
wOBA between the experimental and control groups. 
Research Question 5. How do NAIA baseball players describe the experience and 
usefulness of wearing WHOOP technology? 
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 Procedures for Collecting Data 
Ten healthy baseball players between the ages of 19 and 22 years were recruited 
for this study. Players were competing in the Great Plains Athletic Conference (GPAC) 
of the National Association of Intercollegiate Athletics (NAIA) and were members of the 
2018 varsity team. All were position players. In addition, one player was a starting 
pitcher when not playing the outfield. 
Player data was acquired in-season for a duration of 4 weeks during the 2018 
season. The experimental group wore the WS for 24 hours per day (excluding bathing, 
water activities, and live warmup and competition on game days). The principal 
investigator and experimental group had daily access to the research data (variables TB 
and R), and were able to check proper functionality of the WS, through the WHOOP – 
Performance Optimization app. The app is mobile- and web-based. 
Time in bed and recovery for the experimental group only was recorded daily into 
an Excel document by the principal investigator. The baseball performance data 
(variables OPS and wOBA) was calculated upon recording statistics gathered from 
www.naia.org. 
 Data Analysis 
For each participant in the experimental group, Spearman’s rho correlations 
(Table 4.1) were calculated for recovery and time in bed for each day of games (N = 10 
days). The correlations assessed the relationship between each participant’s game day R 
value with each participant’s game day TB value.  
For each participant in the experimental group, Spearman’s rho correlations 
(Table 4.2) were calculated for recovery and OPS for each day of games (N = 10 days). 
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The correlation assessed the relationship between each participant’s game day R value 
with each participant’s game day OPS value. 
This study compared OPS and wOBA between the experimental and control 
groups. Four one-week OPS and wOBA averages for each participant were calculated. 
Four Mann-Whitney U tests (Table 4.3) were then conducted to assess whether the 
groups differed in performance averages at each time point. 
This study examined whether the experimental and control groups changed over 
time in terms of batting performance (OPS and wOBA). Four one-week OPS and wOBA 
averages for each group were calculated. Two Friedman ANOVA tests (Tables 4.4 and 
4.5) were then conducted to assess if each respective group’s batting performance 
changed across the four time points. 
A thematic analysis of experimental group comments in response to an 8-question 
survey was completed for research question #5. Each response and comment was 
reviewed for common themes. A frequency count of common responses was taken for 
specific questions. 
 Conclusion 
Within the limitations, this study failed to reject the null hypothesis for research 
questions #1-4.  
In regards to research question #5, all experimental group participants trusted 
WHOOP technology, and collectively, indicated a 70% likelihood of recommending it to 
a teammate or friend. Further, a majority agreed that WHOOP technology helped them to 
improve sleep habits and baseball performance. 
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APPENDIX A - Invitation to Participate 
Wednesday,	March	7,	2018	at	2:55:24	PM	Central	Standard	Time
Page	1	of	2
Subject: Invita'on	to	Par'cipate,	Baseball	WHOOP	Research	Study
Date: Wednesday,	March	7,	2018	at	2:54:58	PM	Central	Standard	Time
From: Harms,Nolan
AGachments: image001.png,	image002.png
Recipient Name
Concordia University, Nebraska
Baseball
 
Dear Recipient Name,
 
Please read carefully the following information.
 
As an NAIA baseball player, you are invited to participate in the research study entitled The
Impact of WHOOP Technology on Sleep, Recovery, and Performance in NAIA Baseball Players. The
decision to participate in this study will in no way affect 1) your grade in the course(s) taught by
the Principal Investigator, or 2) your status or standing on the baseball team. Further, if you
decline to participate, you will not be adversely affected 1) in the course(s), or 2) on the baseball
field. ​
 
Prior to participation, you will complete an Informed Consent Form and have your age, height,
mass, year in school, position on the team, and body fat recorded. Body fat assessment via BOD
POD analysis takes 7 minutes per person. Further, by confirmation of your willingness to
participate in this study, you consent to the Principal Investigator reviewing your Physical
Examination Record on file with the Concordia University, Nebraska Athletic Training Department.
 
All data for this study will be collected via 1) the WHOOP Strap 2.0, and 2) www.naia.org. Data
collection will include the following as described in Table 1. In addition, if selected to wear the
WHOOP Strap 2.0, a 3-question recovery survey will be completed daily, along with a 5-
question survey at the conclusion of the study examining your WHOOP technology experience.
The total time commitment for this research study will be 3.0 hours for experimental group
members (i.e. members wearing the WHOOP Strap 2.0), and 1.5 hours for control group
members.
 
Variable Description Group
Time in bed (TB): via WHOOP Hours:Minutes | Daily total amount oftime dedicated to sleep.
Exp only
Recovery (R): via WHOOP 0-100% | Body’s readiness to perform Exp only
On-base plus slugging (OPS) The sum of a player’s on-basepercentage and slugging average.
Exp & Control
Weighted on-base average
(wOBA)
A rate statistic to measure a hitter’s
overall offensive value based on the
relative values of each distinct
offensive event.
Exp & Control
Table 1 Experimental and control group variables.
Page	2	of	2
 
The WHOOP Strap 2.0 is a wearable sensor designed to be worn on the wrist. Five randomly
selected experimental group participants will wear the strap for 24 hours per day for 6 weeks
(excluding bathing, water activities, and live warmup and competition on game days).
 
          
 
To learn more about the WHOOP Strap 2.0 and its features, visit www.whoop.com.
 
There is no monetary compensation for participating in this study. A final report will be sent to
each participant. Participants may find the WHOOP Strap 2.0 useful in the daily monitoring of
strain, recovery, and sleep performance.
 
Your participation in this study is strictly voluntary and confidential.
 
To participate in this study, simply reply to this email message stating your willingness to
participate.
 
 
Sincerely,
 
N o l a n  H a r m s  |  Principal Investigator: Baseball WHOOP Research Study
Chair, Assistant Professor
Health and Human Performance
Concordia University, Nebraska
www.cune.edu
#CUNE | #CUNEHHP | #GoHigher
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INFORMED CONSENT FORM 
 
PROJECT TITLE: The Impact of WHOOP Technology on Sleep, Recovery, and 
Performance in NAIA Baseball Players  
 
PRINCIPAL INVESTIGATOR:   Nolan R. Harms, MS  
     Concordia University-Nebraska 
     Health and Human Performance Department 
800 N. Columbia Ave. 
     Seward, NE 68434 
Office: (402) 643-7206 
 
PROJECT SUPERVISOR:   Allen Steckelberg, PhD 
University of Nebraska-Lincoln 
Teaching, Learning & Teacher Education 
59 Henzlik Hall 
Lincoln, NE 68588 
Office: (402) 472-5491 
 
NUMBER OF PARTICIPANTS:   10 
 
PARTICIPANT’S NAME:         
        PRINTED NAME OF PARTIPANT    
PARTICIPANT’S NUMBER:      
(TO BE COMPLETED BY PI) 
Purpose of the Research  
This experimental study will examine the impact of WHOOP technology on sleep, 
recovery, and performance in NAIA baseball players. 
 
Invitation to Participate 
As an NAIA baseball player, you are invited to participate in this study. The decision to 
participate in this study will in no way affect 1) your grade in the course(s) taught by the 
Principal Investigator, or 2) your status or standing on the baseball team. Further, if you 
decline to participate, you will not be adversely affected 1) in the course(s), or 2) on the 
baseball field. 
 
Physical Examination Record 
The Principal Investigator will access and review your Physical Examination Record for 
2017-2018 on file with the Concordia University, Nebraska Athletic Training 
Department. This will be completed prior to the initiation of Session 1 (the sessions are 
described below). The Physical Examination Record is a confidential record. Permission 
to review the record was sought as a component of the Invitation to Participate. The use 
of this record is to ensure the safety and health of each participant prior to the 
commencement of the study. 
 
Procedures  
Five randomly assigned players will serve as an experimental group, and five players will 
serve as a control group. All data for this study will be collected via 1) the WHOOP Strap 
2.0, and 2) official individual statistics at www.naia.org. The WHOOP Strap 2.0 is a 
wearable sensor designed to be worn on the wrist. Experimental group members will 
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wear the strap for 24 hours per day for 4 weeks (excluding bathing, water activities, and 
live warmup and competition on game days). In addition, the experimental group will 
complete a 3-question daily recovery survey on the WHOOP app, along with a 5-question 
survey at the conclusion of the study examining the WHOOP technology experience. The 
simple daily recovery survey can be completed in 10-15 seconds. 
 
There will be a total of 4 face-to-face sessions that will take place during the study. Each 
session will be held in the Human Performance Lab in the Walz Human Performance 
Complex on the campus of Concordia University-Nebraska. Further, each session will be 
held during the evening outside of regularly scheduled practice time. 
 
CONTROL GROUP (5 MEMBERS) EXPERIMENTAL GROUP (5 MEMBERS) 
Session 1 
(Week 1) 
• Complete Informed Consent Form. 
• Descriptive data collection: age, 
height, mass, year in school, position 
on the team, and body fat (via BOD 
POD, COSMED USA, Inc., 
Concord, CA, USA). 
o Body fat assessment 
via BOD POD 
analysis takes 7 
minutes per person. 
1.0 hr Session 1 
(Week 1) 
• Complete Informed Consent Form. 
• Descriptive data collection: age, 
height, mass, year in school, position 
on the team, and body fat (via BOD 
POD, COSMED USA, Inc., 
Concord, CA, USA). 
o Body fat assessment 
via BOD POD 
analysis takes 7 
minutes per person. 
• WHOOP Strap 2.0 distribution and 
setup. The WHOOP User Manual 
will be provided to each 
experimental group member. 
2.0 hrs 
Session 2 
(Week 2) 
• Attendance not necessary.  Session 2 
(Week 2) 
• Check-in: address any questions or 
concerns about strap functioning. 
15 
min 
Session 3 
(Week 3) 
• Attendance not necessary.  Session 3 
(Week 3) 
• Check-in: address any questions or 
concerns about strap functioning. 
15 
min 
Session 4 
(Week 4) 
• Preliminary study results shared. 30 
min 
Session 4 
(Week 4) 
• Preliminary study results shared. 
• Turn in WHOOP Strap 2.0 and 
accessories. 
30 
min 
 Total time commitment 1.5 hrs  Total time commitment 3.0 hrs 
Note: Sessions #1 and #4 will include ALL members, both control and experimental. 
 
Risks and/or Discomforts 
There are no known risks in this study that will impact the participant’s status and level 
of participation on the baseball team. 
 
Proper fitting and care of the WHOOP Strap 2.0 is important. Refer to page 32 of the 
WHOOP User Manual for information regarding risks and discomforts of wearing the 
sensor. 
 
Benefits to be Expected 
Participants may find the WHOOP Strap 2.0 useful in the daily monitoring of strain, 
recovery, and sleep performance. In addition, participation in this study will aid the 
investigators in understanding the impact of WHOOP technology on sleep, recovery, and 
performance in NAIA baseball players. 
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Confidentiality 
Any data collected during this study which could identify the participant will be kept 
strictly confidential. Only the Principal Investigator will have access to the data during 
the study and for three years after the study. Results of the study may be published in 
scientific journals or presented at professional conferences or seminars; however, 
participant identity will be kept confidential. 
 
Compensation 
There is no monetary compensation for participating in this study. A final report will be 
sent to each participant upon the conclusion of the study. 
 
Statement of Financial Responsibility 
In the event that the sensor's wrist strap tears or breaks, a replacement wrist strap will be 
provided to the participant at no cost. Proper care and use of the WHOOP Strap 2.0 is 
expected. The participant will incur no costs for damages or defects that occur under 
normal, everyday wear. In the event that damages and defects do occur to the WHOOP 
Strap 2.0, the participant shall notify the Principal Investigator at the earliest 
convenience. The participant will not be held financially responsible for the replacement 
cost ($500) of the WHOOP Strap 2.0 if damages or defects occur during the study, or if 
the WHOOP Strap 2.0 is lost during the study. 
 
Inquiries 
Any questions about this study are encouraged. Further, participants are encouraged to 
contact the University of Nebraska-Lincoln Institutional Review Board (402-472-6965 
or irb@unl.edu) if a) questions about rights as a research participant have not been 
answered, or b) to report any concerns about the study. 
 
Voluntary Participation and Freedom to Withdraw   
Participation in this study is voluntary. The participant is free to decide not to participate 
in this study, or to withdraw at any time. Such a decision will not result in any loss of 
benefits to which the participant is otherwise entitled. 
 
Research Experience 
The University of Nebraska-Lincoln wants to know about your research experience. This 
14 question, multiple-choice survey is anonymous; however, you can provide your 
contact information if you want someone to follow-up with you. This survey should be 
completed after your participation in this research. Please complete this optional online 
survey at: http://Go.unl.edu/IRBfeedback.  
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I HAVE READ THIS FORM, AND I UNDERSTAND THE PROCEDURES THAT I 
WILL PERFORM AND THE PARTICIPANT RISKS AND DISCOMFORTS. 
KNOWING THESE RISKS AND DISCOMFORTS, AND HAVING HAD AN 
OPPORTUNITY TO ASK QUESTIONS THAT HAVE BEEN ANSWERED TO MY 
SATISFACTION, I CONSENT TO PARTICIPATE IN THIS STUDY. 
 
            
SIGNATURE OF PARTICIPANT     DATE 
 
 
MY SIGNATURE AS WITNESS CERTIFIES THAT THE PARTICIPANT SIGNED 
THIS FORM IN MY PRESENCE AS HIS VOLUNTARY ACT AND DEED. 
 
            
SIGNATURE OF WITNESS      DATE 
 
 
IN MY JUDGEMENT THE PARTICIPANT IS VOLUNTARILY AND KNOWINGLY 
GIVING INFORMED CONSENT AND POSSESSES THE LEGAL CAPACITY TO 
GIVE INFORMED CONSENT. 
 
            
SIGNATURE OF PRINCIPLE INVESTIGATOR    DATE 
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APPENDIX C - Physical Examination Record 
  
Physical Examination Record
Required for Student Athletes Only
THIS SIDE TO BE COMPLETED BY STUDENT OR STUDENT’S PARENT OR GUARDIAN.
CONFIDENTIAL RECORD: Information contained here will not be released except when you have authorized us to do so.
The physical exam must take place after June 1, 2017, in order to remain valid throughout the 2017-18 athletic seasons.
   Male             Female             Spring         Fall         Year 20 ____________
Name ___________________________________________________________ Soc. Sec. Number _________________________
  First   M.  Last
Address ________________________________________________________________________________________________
 Street     City              State   ZIP
Date of Birth ____________________________ Age __________ Cell Phone _________________________________________
Sport(s) ______________________________________________
IN AN EMERGENCY, CONTACT:
Name ________________________________________________ Relationship _______________________________________
Address ________________________________________________________________________________________________
 Street     City              State   ZIP
Home Phone __________________________ Work Phone __________________________ Cell Phone________________________
Name and Address of Family Physician ________________________________________________________________________ 
If student is not yet 19 years of age, this side must be completed by a parent or guardian before a physical examination can be given.
Specific
    Skull 
  Fracture
    Concussions
  # _____
    Face Injury
  Eye
  Ear
  Nose
    Spine
  Neck
  Lower back
MEDICAL HISTORY
    Asthma 
    Diabetes 
    Mononucleosis 
    Hepatitis 
    Epilepsy/Seizures
    High Blood Pressure 
    Kidney Disease
    Bleeding Disorder
    Disordered Eating
    Chronic Skin Disorders  
Please explain any “yes” answers to the diseases noted   
above (dates/current condition/etc.):
__________________________________________
__________________________________________
Current medications:
__________________________________________
__________________________________________
Limitations/restrictions:
__________________________________________
__________________________________________
__________________________________________
Food/medication/sting/bite or other known allergies:
__________________________________________
__________________________________________
ORTHOPEDIC HISTORY
General
    Sprains 
    Strains
    Fractures 
    Subluxations
    Ligament Injuries 
    Dislocations
    Abdominal
    Chest & Ribs
    Foot
    Ankle
    Knee
    Upper leg
    Lower leg
    Hip
    Pelvis
    Hand
    Wrist
    Forearm
    Elbow
    Upper arm
    Shoulder
Description (body part/side/specific injury/date/current condition/etc.): 
__________________________________________ ____________
__________________________________________ ____________
__________________________________________ ____________
Surgical procedure (body part/side/date/current condition/etc.): 
__________________________________________ ____________ 
__________________________________________ ____________ 
__________________________________________ ____________
Any other current or severe injury not already listed?
__________________________________________ ____________ 
__________________________________________ ____________
    Shortness of breath 
            with activity
    Cardiac/Heart 
Problems 
    Tuberculosis
    Sickle Cell 
    Hernia 
    HIV/AIDS
    Others
Yes No Yes No
Yes No Yes No
Yes No
This side was completed by __________________________________________________________________________________
    PRINTED NAME               SIGNATURE     DATE
THIS SIDE TO BE COMPLETED BY A PHYSICIAN. 
Physical Examination
Weight ______________  Height ______________
Eye: Os ______________  Os  ________________
Thorax (deformity)__________________________ _
Heart Pulse ____  Blood Pressure ____ _____________
Lungs ___________________________________
Abdomen (scars, masses, etc.) _________________________
_______________________________________
Ears: Right ____ Left ________________________________
Neurological Screening
  BJ             TJ         KJ      KJ                Finger-nose             Babinski
Right __________________________________________________________________________________________________ 
Left _____________________________________________________________________________________________________
Heart Health Questions About You
1. Have you ever passed out or nearly passed out during exercise?
2. Have you ever had discomfort, pain, tightness, or pressure in your chest during exercise?
3. Has a doctor ever ordered a test for your heart? (For example, ECG/EKG, echocardiogram)
 
Heart Health Questions About Your Family
1. Has any family member or relative died of heart problems or had an unexpected or unexplained sudden  
 death before age 50 (including drowning, unexplained car accident, or sudden infant death syndrome)?
2. Does anyone in your family have hypertrophic cardiomypathy, Marfan syndrome, arrhythmogenic right  
 vetricular cardiomyopathy, long QT syndrome, short QT syndrome, Brugada syndrome, or  
 catecholaminergic polymorphic ventricular tachycardia?
3. Does anyone in your family have a heart problem, pacemaker, or implanted defibrilator?
4. Has anyone in your family had unexplained fainting, unexplained seizures, or near drowning?
Participation Status
  Full participation
  Limited participation (explain below)
  No participation
Please indicate which sports (if any) this person should not particpate in: _______________________________________________
Comments:______________________________________________________________________________________________
Physician who administered this examination (must be an  MD, DO, PA-C, or APRN)
   Medical Doctor             Doctor of Osteopathy             Physician Assistant         Advanced Practice Registered Nurse
Physician Name (please print) _______________________________________________________________________________
Physician Address _________________________________________________________________________________________
        Street                 City    State   ZIP
_______________________________________________________________ ________________________________________
SIGNATURE OF PHYSICIAN                                  DATE
Nose _____________________________________________
Neck _____________________________________________
Auscultation _______________________________________
Blood Type ________________________________________
Hernia ____________________________________________
Rectum ___________________________________________
Lower Extremities (range of motion, alignment, scars) ________
_________________________________________________
Yes No
  
  
  
Yes No
  
  
  
  
PLEASE RETURN TO:
800 N. Columbia Ave.
Seward, Nebraska 68434
Attn: Athletics
ATHLETE NAME:
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APPENDIX D - Study Approval from Concordia University-
Nebraska Athletics Department 
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STUDY APPROVAL FROM CONCORDIA UNIVERSITY-NEBRASKA 
ATHLETICS DEPARTMENT 
 
PROJECT TITLE: The Impact of WHOOP Technology on Sleep, Recovery, and 
Performance in NAIA Baseball Players  
 
PRINCIPAL INVESTIGATOR:   Nolan R. Harms, MS  
     Concordia University-Nebraska 
     Health and Human Performance Department 
800 N. Columbia Ave. 
     Seward, NE 68434 
Office: (402) 643-7206 
 
PROJECT SUPERVISOR:  Allen Steckelberg, PhD 
University of Nebraska-Lincoln 
Teaching, Learning & Teacher Education 
59 Henzlik Hall 
Lincoln, NE 68588 
Office: (402) 472-5491 
 
 
 
I HAVE READ THE DOCUMENTS CONTAINED HEREIN AND HAVING HAD AN 
OPPORTUNITY TO ASK QUESTIONS THAT HAVE BEEN ANSWERED TO MY 
SATISFACTION, I CONSENT TO MEMBERS OF THE CONCORDIA UNIVERSITY-
NEBRASKA BASEBALL TEAM PARTICIPATING IN THIS STUDY. 
 
 
            
SIGNATURE OF DIRECTOR OF ATHLETICS    DATE 
 
 
            
SIGNATURE OF HEAD BASEBALL COACH    DATE 
 
 
            
SIGNATURE OF PRINCIPLE INVESTIGATOR    DATE 
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APPENDIX E - Study Approval from Concordia University-
Nebraska Institutional Review Board (Project #2018-10) 
  
Wednesday,	February	28,	2018	at	2:50:34	PM	Central	Standard	Time
Page	1	of	1
Subject: IRB	Approval	-	Harms,	Nolan	Revised	2-23-18
Date: Wednesday,	February	28,	2018	at	2:31:14	PM	Central	Standard	Time
From: Beck,CurJs
To: Harms,Nolan,	ASTECKELBERG1@unl.edu,	Roebke,Jenny,	Moberly,Jonathon,	Elwell,Nancy,
Sankey,Lorinda,	Royuk,Brent
CC: Grimpo,Elizabeth,	Lamm,Erica,	Tonjes,Bernard,	Janousek,Jennifer,	Beck,CurJs
IRB Approval Number 2018-10
 
The IRB has approved the following research: 
 
Program: Health and Human Performance 
Adviser:  Dr. Allen Steckelberg, University of Nebraska, Lincoln
Researcher:  Harms, Nolan
Title:  “The Impact of WHOOP Technology on Sleep, Recovery, and Performance in NAIA Baseball
Players.”
 
 
This approval is for one year from today’s date.
	
	
Curt	Beck,	Ph.D.
Associate	Professor	of	Business	AdministraJon
Concordia	University,	Nebraska
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APPENDIX F - Study Approval from University of Nebraska-
Lincoln Institutional Review Board (Project #18026) 
Official Approval Letter for IRB project #18026 - New Project Form
March 22, 2018
Nolan Harms
Teaching, Learning and Teacher Education
Allen Steckelberg
Teaching, Learning and Teacher Education
59 HENZ, UNL, 685880355
IRB Number: 20180318026EP
Project ID: 18026
Project Title: The Impact of WHOOP Technology on Sleep, Recovery, and Performance in NAIA Baseball Baseball Players
Dear Nolan:
This letter is to officially notify you of the approval of your project by the Institutional Review Board (IRB) for the Protection of
Human Subjects. It is the Board's opinion that you have provided adequate safeguards for the rights and welfare of the participants
in this study based on the information provided. Your proposal is in compliance with this institution's Federal Wide Assurance
00002258 and the DHHS Regulations for the Protection of Human Subjects (45 CFR 46).
You are authorized to implement this study as of the Date of Final Approval: 03/22/2018. This approval is Valid Until: 03/21/2019.
o Review conducted using expedited review categories 6 and 7 at 45 CFR 46.110
o Date of Approval: 3/22/2018
o Date of Expedited review: 2/5/2018; 2/21/2018; 3/22/2018
o Date of Acceptance of Revisions: 3/22/2018
o Funding: N/A
o Consent waiver: N/A
o Review of specific regulatory criteria (contingent on funding source): 45 CFR 46
o Subpart B, C or D review: N/A
We wish to remind you that the principal investigator is responsible for reporting to this Board any of the following events within 48
hours of the event:
* Any serious event (including on-site and off-site adverse events, injuries, side effects, deaths, or other problems) which in the
opinion of the local investigator was unanticipated, involved risk to subjects or others, and was possibly related to the research
procedures;
* Any serious accidental or unintentional change to the IRB-approved protocol that involves risk or has the potential to recur;
* Any publication in the literature, safety monitoring report, interim result or other finding that indicates an unexpected change to
the risk/benefit ratio of the research;
* Any breach in confidentiality or compromise in data privacy related to the subject or others; or
* Any complaint of a subject that indicates an unanticipated risk or that cannot be resolved by the research staff.
For projects which continue beyond one year from the starting date, the IRB will request continuing review and update of the
research project. Your study will be due for continuing review as indicated above. The investigator must also advise the Board
when this study is finished or discontinued by completing the enclosed Protocol Final Report form and returning it to the
Institutional Review Board.
If you have any questions, please contact the IRB office at 402-472-6965.
Sincerely,
Rachel Wenzl, CIP
for the IRB
University of Nebraska-Lincoln Office of Research and Economic Development
nugrant.unl.edu
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APPENDIX G - Permission to use WHOOP Material 
  
Thursday,	December	14,	2017	at	9:22:08	AM	Central	Standard	Time
Page	1	of	3
Subject: RE:	Permission	for	Content
Date: Tuesday,	December	12,	2017	at	9:46:03	AM	Central	Standard	Time
From: Carlos	Famadas
To: Harms,Nolan
AGachments: image003.png,	image001.png
Thanks	Nolan.
	
You	have	WHOOP’s	permission	to	reference	our	User	Manual,	app	screenshots,	product	images	in	your
dissertaSon.
	
Regards,
Carlos
	
	
---------------------------------
Carlos Famadas
CFO & VP Operations
o. (617) 670-1074 x114
c. (443) 803-0150
f. (617) 507-5868
1325 Boylston Street, Suite 401
Boston MA 02215
whoop.com
	
	
	
From:	Harms,Nolan	[mailto:Nolan.Harms@cune.edu]	
Sent:	Tuesday,	December	12,	2017	10:37	AM
To:	Carlos	Famadas	<famadas@whoop.com>
Subject:	Re:	Permission	for	Content
	
Hi, Carlos:
 
Thank you for consideration of allowing use of WHOOP property in my dissertation.
 
Attached is a draft. The title indicates “final draft”; however, it is currently my “working” draft as I
have items to tidy up and enhance throughout.
Page	2	of	3
 
You will note 3 images and the WHOOP User Manual (at the end).
 
Please let me know if you have any questions. I look forward to your reply.
 
Regards,
 
N o l a n H a r m s
Health and Human Performance
 
From:	Carlos	Famadas	<famadas@whoop.com>
Date:	Monday,	December	11,	2017	at	3:42	PM
To:	Emily	Breslow	<breslow@whoop.com>,	"nolan.harms@cune.edu"	<Nolan.Harms@cune.edu>
Subject:	RE:	Permission	for	Content
 
Nolan,
Can	you	send	over	a	dra\	or	sample	of	how	you	are	using	our	informaSon	/	graphics?	It	should	be	fine	to
use	for	your	dissertaSon,	but	need	samples	to	understand	how	you	are	using	it.
Thanks,
Carlos
	
	
---------------------------------
Carlos Famadas
CFO & VP Operations
o. (617) 670-1074 x114
c. (443) 803-0150
f. (617) 507-5868
1325 Boylston Street, Suite 401
Boston MA 02215
whoop.com
	
	
	
Page	3	of	3
DEC	07,	2017		|		11:28AM	EST	
Nolan	emailed:	
Original	message	Dear,	WHOOP:
I	have	previously	purchased	5	WHOOP	straps	and	accessories.
I	am	currently	a	PhD	student	and	am	wriSng	a	dissertaSon.	I	plan	to	use	the	WHOOP	devices	for	data
collecSon.	In	my	dissertaSon,	I	would	like	to	display	images	of	the	device	(such	as	those	at
heps://get.whoop.com/products/whoop-strap),	along	with	screenshots	from	my	iPhone	of	the	daily
recovery	and	sleep	surveys.	Further,	I	wish	to	include	the	official	WHOOP	User	Manual	as	an	appendix
item	in	my	dissertaSon,	as	that	would	be	distributed	to	parScipants	in	the	study.
I	am	wriSng	to	request	permission	for	said	items	above	in	my	dissertaSon.	Thank	you	for	your
consideraSon.
Regards,
N	o	l	a	n	H	a	r	m	s
Chair,	Assistant	Professor
Health	and	Human	Performance
Concordia	University,	Nebraska
www.cune.edu
#CUNE	|	#CUNEHHP	|	#GoHigher
For	your	reference	this	is	Case	#49457
	
--
Will Ahmed
Founder & CEO of WHOOP
w: (617) 861-4289
 
1325 Boylston St, Suite 401
Boston MA 02215
whoop.com
 
	
--
Emily (Breslow) Capodilupo
Director of Analytics
(617) 670 1074
 
1325 Boylston St, Suite 401
Boston MA 02215
http://whoop.com/images/WHOOP-logo-Signature.png
whoop.com
 
Page	4	of	3
	
--
Emily (Breslow) Capodilupo
Director of Analytics
(617) 670 1074
 
1325 Boylston St, Suite 401
Boston MA 02215
http://whoop.com/images/WHOOP-logo-Signature.png
whoop.com
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APPENDIX H - Impact of WHOOP Technology Use: 
SurveyMonkey Results 
Notify others when new results come in for this survey. Notify others now »
The Impact of WHOOP Technology on Sleep, Recovery, and Performance in NAIA Baseball Play… w  0
SUMMARY   ]   DESIGN SURVEY   ]   PREVIEW & SCORE   ]   COLLECT RESPONSES   ]   ANALYZE RESULTS   ]   PRESENT RESULTS
PAID FEATURE
Export your survey data in .PDF, .XLS, .CSV,
.PPTX, or SPSS format.
  Learn more »
RESPONDENTS: 5 of 5
   
CURRENT VIEW ?
+ FILTER + COMPARE + SHOW
No rules applied
Rules allow you to FILTER, COMPARE and SHOW
results to see trends and patterns.
Learn more »
?
SAVED VIEWS (1) ?
EXPORTS ?
UPGRADE
SHARED DATA ?
SAVE AS –
QUESTION SUMMARIES DATA TRENDS INDIVIDUAL RESPONSES
Q1
Q2
Q3
Page 1
Export –Customize
WHOOP technology helped me to improve my sleep habits.
Answered: 5  Skipped: 0
20.00%
1
60.00%
3
20.00%
1
0.00%
0
 
5
 
2.00
(no label)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
  – STRONGLY AGREE – AGREE – DISAGREE – STRONGLY DISAGREE – TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Export –Customize
WHOOP technology helped me to improve my baseball performance.
Answered: 5  Skipped: 0
0.00%
0
60.00%
3
40.00%
2
0.00%
0
 
5
 
2.40
(no label)
0 1 2 3 4 5 6 7 8 9 10
  – STRONGLY AGREE – AGREE – DISAGREE – STRONGLY DISAGREE – TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Export –Customize
The feedback from WHOOP technology motivated me in the behaviors that I
chose on a daily basis, including but not limited to, nutrition, sleep, and
 UPGRADE CREATE SURVEY nolanh25
Q4
Q5
academic stress management.
Answered: 5  Skipped: 0
20.00%
1
40.00%
2
40.00%
2
0.00%
0
 
5
 
2.20
(no label)
0 1 2 3 4 5 6 7 8 9 10
  – STRONGLY AGREE – AGREE – DISAGREE – STRONGLY DISAGREE – TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Export –Customize
I used WHOOP technology recovery data to set a personal, daily, recovery
score goal.
Answered: 5  Skipped: 0
20.00%
1
20.00%
1
60.00%
3
0.00%
0
 
5
 
2.40
(no label)
0 1 2 3 4 5 6 7 8 9 10
  – STRONGLY AGREE – AGREE – DISAGREE – STRONGLY DISAGREE – TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Export –Customize
If strongly agree or agree in question #4, what was
your daily recovery score goal?
Answered: 4  Skipped: 1
0.00%
0
0.00%
0
0.00%
0
100.00%
4
 
4
 
4.00
(no label)
0 1 2 3 4 5 6 7 8 9 10
  – 0-25% – 26-50% – 51-75% – 76-100% – TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Q6
Q7
Export –Customize
How low can a recovery score get before you believe baseball performance is
adversely affected at the NAIA level?
Answered: 5  Skipped: 0
20.00%
1
0.00%
0
0.00%
0
20.00%
1
20.00%
1
40.00%
2
0.00%
0
 
5
 
4.40
(no label)
0 1 2 3 4 5 6 7 8 9 10
  – 100-
90%
– 89-
80%
– 79-
70%
– 69-
60%
– 59-
50%
– LESS
THAN
OR
EQUAL
TO
49%.
–
RECOVERY
LEVEL DOES
NOT
MATTER AT
THE NAIA
LEVEL.
–
TOTAL – WEIGHTED
AVERAGE
–
(no label)–
Export –
 
Describe the experience and usefulness of wearing WHOOP technology. (If
possible, provide specific examples of how the technology helped you to
learn about sleep, recovery, and performance.)
Answered: 5  Skipped: 0
RESPONSES (5)    
Showing 5 responses
TEXT ANALYSIS TAGS (0)
?sSearch responsesAdd Tags – Filter by Tag –
View respondent's answers
The technology helped me know what days I could train hard and which days I should probably take it easy!
5/7/2018 4:29 PM
View respondent's answers
Allowed me to see that although I was in bed for 8 hours I only got 6.5 hours of real sleep. This showed me I needed to go to bed even earlier to get
8 hours of real sleep
5/7/2018 1:31 PM
View respondent's answers
The better I felt the better my score was
5/7/2018 10:34 AM
View respondent's answers
using The WHOOP band I felt as if I should go to bed at a reasonable hour. The band allowed me to track my sleep at a more decisive number. The
sleep app I currently use the sleep app and it is a general use. I would prefer the whoop band for recovery and sleep statistics.
5/6/2018 9:49 PM
View respondent's answers
The main things that I learned or felt was that when I got a recovery score above 90% my body felt great! But then if I got 90% or below my body
didn’t feel that great at all
5/1/2018 1:12 PM
Q8
Q9
Save As –Customize
  59   296   5
 
How likely is it that you would recommend WHOOP technology to a
teammate or friend?
Answered: 5  Skipped: 0
RESPONSES (5)    
Showing 5 responses
Total Respondents: 5
0 10 20 30 40 50 60 70 80 90 100
ANSWER CHOICES – AVERAGE NUMBER – TOTAL NUMBER – RESPONSES –
Responses
TEXT ANALYSIS TAGS (0)
?sSearch responsesAdd Tags – Filter by Tag –
View respondent's answers
80
5/7/2018 4:29 PM
View respondent's answers
50
5/7/2018 1:31 PM
View respondent's answers
6
5/7/2018 10:34 AM
View respondent's answers
80
5/6/2018 9:49 PM
View respondent's answers
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I would go to sleep at a better hour. Also, I was more aware of my sleep habits and the things i did to improve my sleep habits.
5/6/2018 9:49 PM
View respondent's answers
The main habit was just trying to get to bed earlier
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Yeah because it was connected to my body
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Yes. It was more in depth than the sleep app we have used in past baseball experience.
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Yes, and the reason for this was because of how my body felt when my recovery was good and or bad. I felt like it was really accurate
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 b
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r W
H
O
O
P
 S
tra
p
 is co
n
n
e
ct-
e
d
 to
 yo
u
r d
e
vice
 b
e
fo
re
 yo
u
 b
e
g
in
.
S
e
le
ct A
ctivity
A
cce
ss o
r h
id
e
 A
ctivity M
e
n
u
S
T
A
R
T
 A
C
T
IV
IT
Y
O
n
ce
 yo
u
’ve
 se
le
cte
d
 th
e
 A
ctivity,  
se
le
ct “S
ta
rt A
ctivity” to
 b
e
g
in
.
T
H
E
 W
H
O
O
P
 M
O
B
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P
P
2
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C
o
m
p
le
tin
g
 a
n
 A
ctiv
ity
To
 co
m
p
le
te
 a
n
 A
ctivity o
r S
le
e
p
, sim
p
ly 
ta
p
 P
a
u
se
 a
n
d
 th
e
n
 E
n
d
 &
 S
a
ve
 a
t th
e
 
to
p
 rig
h
t.  S
h
o
u
ld
 yo
u
 n
e
e
d
 to
 d
isca
rd
 
a
n
 A
ctivity, ta
p
 D
isca
rd
 a
t th
e
 to
p
 le
ft o
f 
th
e
 scre
e
n
.
S
e
le
ct “E
n
d
 &
 S
a
ve
” to
 co
m
p
le
te
 yo
u
r  
w
o
rk
o
u
t a
n
d
 u
p
lo
a
d
 yo
u
r d
a
ta
.
Yo
u
 w
ill re
ce
ive
 th
is n
o
tifica
tio
n
 
if yo
u
 w
e
re
 d
isco
n
n
e
cte
d
 fro
m
 
B
lu
e
to
o
th
 d
u
rin
g
 yo
u
r A
ctivity. T
h
e
 
A
p
p
 w
ill n
o
tify yo
u
 w
h
e
n
 yo
u
r d
a
ta
 
is co
m
p
le
te
.
E
n
d
, S
a
ve
 a
n
d
 u
p
lo
a
d
 A
ctivity d
a
ta
R
e
a
l T
im
e
 H
e
a
rt R
a
te
P
e
rce
n
t o
f M
a
x H
e
a
rt R
a
te
C
u
rre
n
t A
ctivity S
ta
tistics
D
isca
rd
 A
ctivity d
a
ta
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S
le
e
p
 A
u
to
-D
e
te
ctio
n
W
H
O
O
P
 d
e
te
cts w
h
e
n
 yo
u
 fa
ll a
sle
e
p
 
a
n
d
 w
a
k
e
 u
p
 a
n
d
 th
e
n
 lo
g
s th
a
t p
e
rio
d
 
a
s S
le
e
p
. U
sin
g
 S
le
e
p
 A
u
to
-D
e
te
ctio
n
, 
yo
u
 ca
n
 tra
ck
 yo
u
r S
le
e
p
 a
n
d
 re
ce
ive
 
R
e
co
ve
ry sco
re
s w
ith
o
u
t h
a
vin
g
 to
 m
a
n
-
u
a
lly sta
rt a
n
d
 sto
p
 o
r a
d
d
 yo
u
r S
le
e
p
.
If yo
u
 w
a
k
e
 u
p
 a
n
d
 W
H
O
O
P
 h
a
s d
e
te
ct-
e
d
 a
 S
le
e
p
 (b
u
t is w
a
itin
g
 to
 m
a
k
e
 su
re
 
yo
u
’re
 fu
lly a
w
a
k
e
 b
e
fo
re
 e
n
d
in
g
 it), yo
u
 
m
a
y se
e
 a
 “S
le
e
p
 D
e
te
cte
d
 - P
ro
ce
ss 
N
o
w
” e
n
try o
n
 yo
u
r O
ve
rvie
w
 scre
e
n
. 
Ta
p
p
in
g
 “P
ro
ce
ss N
o
w
” w
ill le
t W
H
O
O
P
 
k
n
o
w
 th
a
t yo
u
 a
re
 n
o
t p
la
n
n
in
g
 o
n
 
e
xte
n
d
in
g
 th
is sle
e
p
 a
n
d
 th
e
 syste
m
 w
ill 
th
e
re
fo
re
 b
e
g
in
 p
ro
ce
ssin
g
 yo
u
r S
le
e
p
 
A
ctivity.
T
H
E
 W
H
O
O
P
 M
O
B
ILE
 A
P
P
P
ro
ce
ss A
u
to
-D
e
te
cte
d
 
S
le
e
p
 A
ctivity
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 S
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D
a
y S
tra
in
 is a
 m
e
a
su
re
 o
f th
e
 S
tra
in
 
yo
u
 h
a
ve
 a
ccu
m
u
la
te
d
 o
ve
r th
e
 co
u
rse
 
o
f a
n
 e
n
tire
 d
a
y. W
h
ile
 in
d
ivid
u
a
l w
o
rk-
o
u
ts re
ce
ive
 S
tra
in
 S
co
re
s to
 in
d
ica
te
 
yo
u
r le
ve
l o
f ca
rd
io
va
scu
la
r e
ff
o
rt fo
r 
th
a
t d
iscre
te
 p
e
rio
d
 o
f tim
e
, D
a
y S
tra
in
 
p
ro
vid
e
s yo
u
 w
ith
 a
 fu
ll p
ictu
re
 o
f th
e
 
S
tra
in
 yo
u
 a
re
 p
u
ttin
g
 o
n
 yo
u
r b
o
d
y 
e
a
ch
 d
a
y.
D
a
y S
tra
in
 is ve
ry u
se
fu
l in
 d
e
te
rm
in
in
g
 
w
h
a
t n
o
n
-e
xe
rcise
 a
ctivitie
s a
re
 co
n
-
trib
u
tin
g
 th
e
 m
o
st to
 yo
u
r a
ccu
m
u
la
te
d
 
S
tra
in
. T
h
is sta
tistic ca
n
 h
e
lp
 yo
u
 b
e
tte
r 
p
la
n
 yo
u
r d
a
ys le
a
d
in
g
 u
p
 to
 a
 co
m
-
p
e
titio
n
, o
r ca
n
 h
e
lp
 id
e
n
tify a
ctivitie
s 
d
u
rin
g
 yo
u
r d
a
y th
a
t m
a
y b
e
 co
n
trib
u
t-
in
g
 to
 e
le
va
te
d
 S
tra
in
. In
 a
d
d
itio
n
, D
a
y 
S
tra
in
 g
ive
s yo
u
 cre
d
it fo
r a
ctivitie
s yo
u
 
m
a
y n
o
t co
n
sid
e
r to
 b
e
 “w
o
rk
o
u
ts,” 
su
ch
 a
s yo
u
r d
a
ily co
m
m
u
te
.
D
a
y S
tra
in
 S
co
re
D
a
y S
ta
tistics
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C
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le
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d
a
rs
Yo
u
 ca
n
 n
a
vig
a
te
 to
 p
re
vio
u
s d
a
ys 
fro
m
 th
e
 S
tra
in
, R
e
co
ve
ry a
n
d
 S
le
e
p
 
P
e
rfo
rm
a
n
ce
 p
a
g
e
s b
y a
cce
ssin
g
 th
e
 
C
a
le
n
d
a
r vie
w
 a
t th
e
 to
p
 o
f e
a
ch
 p
a
g
e
. 
S
im
p
ly to
u
ch
 th
e
 w
o
rd
 ‘To
d
a
y’ a
t th
e
 to
p
 
o
f th
e
 scre
e
n
 to
 p
u
ll d
o
w
n
 th
e
 ca
le
n
d
a
r.
T
h
e
 d
a
te
s o
f th
e
 ca
le
n
d
a
r a
re
 co
lo
r 
co
d
e
d
 a
s w
e
ll. In
 th
e
 S
tra
in
 C
a
le
n
d
a
r, 
d
a
ys co
lo
re
d
 b
lu
e
 w
ith
 a
 b
lu
e
 d
o
t in
d
i-
ca
te
 a
 D
a
y S
tra
in
 o
f 10
 o
r h
ig
h
e
r.  D
a
ys 
in
 th
e
 R
e
co
ve
ry ca
le
n
d
a
r a
re
 co
lo
r co
d
-
e
d
 re
d
, ye
llo
w
 o
r g
re
e
n
 to
 in
d
ica
te
 th
a
t 
d
a
y’s R
e
co
ve
ry.  In
 th
e
 S
le
e
p
 C
a
le
n
d
a
r, 
d
a
ys w
ith
 a
 S
le
e
p
 P
e
rfo
rm
a
n
ce
 o
f 7
0
%
 
o
r h
ig
h
e
r a
re
 co
lo
re
d
 p
a
le
 b
lu
e
 w
ith
 a
 
p
a
le
 b
lu
e
 d
o
t.
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 C
h
a
n
g
in
g
 a
n
d
 S
y
n
cin
g
In
 a
d
d
itio
n
 to
 th
e
 C
a
le
n
d
a
rs, yo
u
 ca
n
 
n
a
vig
a
te
 to
 p
re
vio
u
s d
a
ys fro
m
 th
e
 
S
tra
in
, R
e
co
ve
ry a
n
d
 S
le
e
p
 P
e
rfo
r-
m
a
n
ce
 p
a
g
e
s b
y sw
ip
in
g
 u
p
 a
n
d
 d
o
w
n
.  
S
w
ip
e
 d
o
w
n
 to
 m
o
ve
 fo
rw
a
rd
 o
n
e
 d
a
y.
S
w
ip
e
 u
p
 to
 m
o
ve
 b
a
ck
 o
n
e
 d
a
y.
S
w
ip
in
g
 d
o
w
n
 w
h
ile
 o
n
 ‘To
d
a
y’ w
ill syn
c 
th
e
 A
p
p
 w
ith
 th
e
 W
H
O
O
P
 S
e
rve
r.
T
H
E
 W
H
O
O
P
 M
O
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Te
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m
 P
a
g
e
s
If yo
u
 b
e
lo
n
g
 to
 a
 te
a
m
, yo
u
 ca
n
 vie
w
 
yo
u
r Te
a
m
 S
tra
in
, R
e
co
ve
ry a
n
d
 S
le
e
p
 
p
a
g
e
s.  T
h
e
se
 p
a
g
e
s sh
o
w
 le
a
d
e
r-
b
o
a
rd
s fo
r th
a
t d
a
y, in
clu
d
in
g
 th
e
 te
a
m
 
a
ve
ra
g
e
.
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S
u
p
p
o
rt &
 H
e
lp
 C
e
n
te
r
Yo
u
 ca
n
 a
cce
ss th
e
 H
e
lp
 se
ctio
n
 fro
m
 
th
e
 M
e
n
u
 fo
r a
n
sw
e
rs to
 fre
q
u
e
n
tly 
a
sk
e
d
 q
u
e
stio
n
s o
r to
 re
p
o
rt a
 p
ro
b
le
m
 
to
 W
H
O
O
P
 C
u
sto
m
e
r S
u
p
p
o
rt b
y e
ith
e
r 
e
m
a
il o
r p
h
o
n
e
.  T
h
e
 C
a
ll C
e
n
te
r is 
a
va
ila
b
le
 M
o
n
d
a
y - F
rid
a
y d
u
rin
g
 n
o
rm
a
l 
b
u
sin
e
ss h
o
u
rs.
T
h
e
 H
e
lp
 C
e
n
te
r is a
 g
re
a
t re
so
u
rce
 
to
 fin
d
 a
n
sw
e
rs, fro
m
 G
e
ttin
g
 S
ta
rte
d
, 
to
 U
sin
g
 th
e
 M
o
b
ile
 a
n
d
 W
e
b
 A
p
p
.  It 
e
ve
n
 in
clu
d
e
s tip
s to
 h
e
lp
 o
p
tim
ize
 yo
u
r 
tra
in
in
g
. 
T
h
e
 H
e
lp
 C
e
n
te
r ca
n
 b
e
 fo
u
n
d
 a
t:
a
p
p
.w
h
o
o
p
.co
m
/h
e
lp
/
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O
B
ILE
 A
P
P
3
0
W
H
O
O
P
 // U
S
E
R
 M
A
N
U
A
L
A
R
T
0
0
1
A
R
T
0
0
2
A
R
T
0
0
3
A
R
T
0
0
7
A
R
T
0
0
8
A
R
T
0
0
9
A
R
T
0
1
0
A
R
T
0
1
1
A
R
T
0
1
2
O
n
e
-Y
e
a
r L
im
ite
d
 P
ro
d
u
ct W
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ty
W
h
a
t D
o
e
s T
h
is W
a
rra
n
ty
 C
o
v
e
r?  W
H
O
O
P, Inc., provides a Lim
ited Product W
ar-
ranty to U.S. purchasers that this new
 W
H
O
O
P device, including the band, battery 
pack, and U
SB charging cable (the “Product”), w
ill be free of m
aterial defects or 
m
alfunctions that arise during norm
al use.
H
o
w
 L
o
n
g
 D
o
e
s th
e
 C
o
v
e
ra
g
e
 L
a
st?  This Lim
ited Product W
arranty lasts for 1 
year from
 the date of initial purchase of a W
H
O
O
P Product.  Any replacem
ent 
Product w
ill be w
arranted for the rem
ainder of the original w
arranty period or 30 
days, w
hichever is longer, or for any additional period tim
e that m
ay be required 
by applicable law.
W
h
a
t W
ill W
H
O
O
P
 D
o
?  If a defect arises in the Product, W
H
O
O
P w
ill, at its dis-
cretion and to the extent perm
itted by law, either replace or repair any defective 
or m
alfunctioning W
H
O
O
P unit device at no charge, after a custom
er service rep-
resentative determ
ines that a problem
 w
ith a Product is not able to be resolved 
through troubleshooting and guidance.  If W
H
O
O
P repairs the Product, W
H
O
O
P 
m
ay use new
 or refurbished replacem
ent parts.  Replacem
ent Products m
ay be 
new
 or refurbished.  In the event of a defect or m
alfunction, these are your sole 
and exclusive rem
edies.  Shipping and handling charges m
ay apply except w
here 
prohibited by applicable law.  
W
h
a
t D
o
e
s T
h
is W
a
rra
n
ty
 N
o
t C
o
v
e
r?  W
H
O
O
P does not w
arrant that the op-
eration of the Product w
ill be uninterrupted or error-free. This Lim
ited Product 
W
arranty does not cover softw
are em
bedded in any Product and related services 
provided by W
H
O
O
P. See the W
H
O
O
P Term
s of U
se for details of your rights w
ith 
respect to use of the softw
are and related services.
This Lim
ited Product W
arranty does not cover counterfeit products, units that have 
been used contrary to the instructions in the U
ser G
uide, Products purchased out-
side the U.S., or any problem
 that is caused by abuse, m
isuse, accidents, or acts of 
G
od.  Except w
here prohibited by law, this Lim
ited Product W
arranty only applies 
to the original Purchaser of Product sold by W
H
O
O
P or an authorized reseller or 
sales channel.   
This Lim
ited Product W
arranty does not apply to W
H
O
O
P products or services oth-
er than the Products; or non-W
H
O
O
P products, even if sold by W
H
O
O
P; Products 
that are, or are reasonably believed to be, stolen; or softw
are, even if packaged 
w
ith, sold w
ith, or em
bedded in the Product. 
This Lim
ited Product W
arranty does not apply to a Product or part of a Product that 
has been serviced, altered, refurbished, or m
odified by anyone w
ho is not authorized 
by W
HO
O
P, nor does it apply to any cosm
etic dam
age such as scratches and dents. 
In addition, this Lim
ited Product W
arranty does not apply to dam
age or defects 
caused by (a) use w
ith non-W
HO
O
P products; (b) accident, abuse, m
isuse, m
ishan-
dling, flood, fire, earthquake or other external causes; (c) norm
al w
ear and tear or ag-
ing of the Product such as discoloration or stretching; or (d) operating the Product (i) 
outside the perm
itted or intended uses described by W
HO
O
P, (ii) not in accordance 
w
ith instructions provided by W
HO
O
P, or (iii) w
ith im
proper voltage or pow
er supply.
W
HO
O
P excludes all claim
s for special, incidental, or consequential dam
ages 
caused by breach of any express or im
plied w
arranty.  W
HO
O
P’s liability is lim
it-
ed to the am
ount of the purchase price.  A
ll o
th
e
r w
a
rra
n
tie
s, e
xp
re
ss o
r im
p
lie
d
, 
in
clu
d
in
g
 a
n
y
 sta
tu
to
ry
 w
a
rra
n
ty
 o
r co
n
d
itio
n
 o
f m
e
rch
a
n
ta
b
ility
 o
r fi
tn
e
ss fo
r a
 
p
a
rticu
la
r p
u
rp
o
se
, a
re
 d
iscla
im
e
d
 e
xce
p
t to
 th
e
 e
xte
n
t p
ro
h
ib
ite
d
 b
y
 la
w
.  In
 su
ch
 
e
v
e
n
t, su
ch
 w
a
rra
n
ty
 o
r co
n
d
itio
n
 is lim
ite
d
 to
 th
e
 d
u
ra
tio
n
 o
f th
is w
ritte
n
 w
a
rra
n
ty.  
This w
arranty gives you specific legal rights. You m
ay have other legal rights that 
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vary depending on w
here you live. Som
e states, including New
 Jersey, do not allow
 
the exclusion or lim
itation of consequential or incidental dam
ages, so the above lim
-
itation or exclusion m
ay not apply to you.
N
o W
H
O
O
P reseller, distributor, agent, or em
ployee is authorized to m
ake any 
m
odification, extension, or addition to this Lim
ited Product W
arranty.  If any term
 
contained herein is held to be illegal or unenforceable, the legality or enforceability 
of the rem
aining term
s shall not be affected. 
H
o
w
 D
o
 Y
o
u
 G
e
t S
e
rv
ice
?  To be eligible for service under this w
arranty you m
ust 
return the w
arranty registration card, the dated receipt or purchase order, or other 
proof of purchase indicating the date purchased, w
ithin one year of purchasing 
your W
H
O
O
P unit product.  Contact custom
er service by m
ail, phone call, or em
ail, 
to troubleshoot your device and obtain service:
W
H
O
O
P, Inc.
1325 Boylston Street, Suite 401, Boston, M
A 02215
(617) 670-1074  |  contact@
w
hoop.com
w
w
w.w
hoop.com
/w
arranty
W
e w
ill inspect your device to verify that it is a genuine W
H
O
O
P product, and if 
so, repair or replace it if it is received w
ithin 90 days of the date of purchase.  For 
returned products received later than one year after the date of purchase, w
e w
ill 
give you a price quote for the repair.  If you pay the quoted price, w
e w
ill repair 
the unit and return it to you.  If you decline to pay the quoted price, w
e w
ill return 
your device to you.
H
o
w
 D
o
e
s S
ta
te
 L
a
w
 A
p
p
ly
?  This w
arranty gives you specific legal rights, and you 
m
ay also have other rights w
hich vary from
 state to state. 
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F
ittin
g
 a
n
d
 C
a
rin
g
 fo
r Y
o
u
r W
H
O
O
P
 S
tra
p
The W
H
O
O
P Strap is designed for athletes, to help them
 keep track of a variety 
of m
etrics and to assess progress tow
ard athletic goals.  They are designed 
to track these m
etrics, be com
fortable, and look good. To get the m
ost out of 
your device, follow
 these tips to m
ake sure your w
atch is fitted com
fortably and 
cared for properly.
W
e
a
rin
g
 Y
o
u
r W
H
O
O
P
 S
tra
p
The W
H
O
O
P Strap should be placed on the w
rist, about 1 cm
 above the bone 
of your w
rist (aw
ay from
 your hand). The W
H
O
O
P Strap should be snug, but 
not too tight – just tight enough to ensure the sensors m
ake solid contact w
ith 
your skin. If you can slide your pinky finger under the Strap, it is likely too loose.
If you are experiencing discom
fort or chafing, try either tightening or loosening 
the band. For com
fort, you m
ay w
ant to loosen the band after your w
orkout. 
W
ater and sw
eat m
ay also cause irritation, so m
ake sure your w
atch and skin 
are dry once you’ve com
pleted your w
orkout.  Consider loosening it after a 
w
orkout.
C
a
rin
g
 fo
r Y
o
u
r W
H
O
O
P
 S
tra
p
It is a good idea to keep your W
H
O
O
P Strap clean.  Rem
ove it regularly rem
ove 
and thoroughly clean it in w
arm
 w
ater to rem
ove any accum
ulated dirt or soap 
residue. Avoid soaps or cleansers that m
ay irritate your skin or dam
age the 
w
atch.
The W
H
O
O
P Strap’s m
aterials have been used in a variety of w
earables and 
other athletic applications for several years.  O
ur testing and experience have 
show
n that these m
aterials are suitable for skin contact.  Follow
ing these sim
ple 
steps w
ill ensure your device perform
s as designed.
C
A
U
T
IO
N
Persons w
ith high skin sensitivity, eczem
a, allergies, or asthm
a m
ay be m
ore likely 
to experience skin irritation or an allergic reaction from
 the W
H
O
O
P Strap or sim
-
ilar products. Even persons w
ithout such conditions m
ay start to experience red-
ness or skin irritation on w
rists from
 prolonged use or if the product is not cleaned 
regularly as indicated above. 
If you experience such sym
ptom
s: 
• Stop w
earing and rem
ove your W
H
O
O
P Strap im
m
ediately. Do not put it back on.
• If sym
ptom
s persist for m
ore than 2 to 3 days after rem
oving the W
H
O
O
P Strap, 
consult a derm
atologist.
M
ake sure to follow
 the w
ear and care instructions above. Avoid w
ater, sw
eat or 
dirt build up betw
een your skin and the product. Clean as directed.
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e
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H
e
a
lth
 W
a
rn
in
g
s 
• 
If you have a pacem
aker or other internal electronic device, consult your phy-
sician before using an athletic tracking device such as a W
HO
O
P Strap that 
m
onitors heart rate, heart rate variability, am
bient tem
perature, and m
otion. 
• 
Alw
ays consult your physician before beginning or m
odifying any exercise 
program
. 
• 
The W
H
O
O
P Strap, accessories, and related data are intended to be used 
only for recreational purposes and not for m
edical purposes, and are not in-
tended to diagnose, m
onitor, treat, cure, or prevent any disease or condition. 
• 
The heart rate, heart rate variability, and other readings are for reference only, and 
no responsibility is accepted for the consequences of any erroneous readings. 
• 
W
hile the W
H
O
O
P Strap typically provides an accurate estim
ate of a user’s 
heart rate and heart rate variability, there are inherent lim
itations w
ith the 
technology that m
ay cause som
e of the heart rate/rate variability readings 
to be inaccurate under certain circum
stances, including the user’s physical 
characteristics, fit of the device, and type and intensity of activity.
• 
W
H
O
O
P Straps rely on sensors that track your m
otion, heart rate, heart rate 
variability, and other m
etrics. The data and inform
ation provided by these 
devices is intended to be a close estim
ation of your activity and m
etrics 
tracked, but m
ay not be com
pletely accurate, including step, sleep, distance, 
heart rate, heart rate variability, and calorie data. 
W
A
R
N
IN
G
B
a
tte
ry
 W
a
rn
in
g
s
• 
Lithium
-ion polym
er batteries are used in this device.  If these guidelines are 
not follow
ed, batteries m
ay experience a shortened life span or m
ay present 
a risk of dam
age to the device, fire, chem
ical burn, electrolyte leak, or injury. 
• 
Do not leave the device exposed to a heat source or in a high-tem
perature 
location, such as in the sun in an unattended vehicle. To prevent the possi-
bility of dam
age, rem
ove the device from
 the vehicle or store it out of direct 
sunlight, such as in the glove box. 
• 
Do not disassem
ble, m
odify, rem
anufacture, puncture or dam
age the device 
or batteries. 
• 
Do not rem
ove or attem
pt to rem
ove the non-user-replaceable battery. 
• 
Do not expose the device or batteries to fire, explosion, or other hazard. 
• 
Do not im
m
erse or expose rem
oved batteries to w
ater or other liquids. 
• 
Do not use a sharp object to rem
ove the rem
ovable batteries. 
• 
KEEP BATTERIES AW
AY FRO
M
 CH
ILDREN
. 
• 
N
EVER PU
T BATTERIES IN
 M
O
U
TH
. Sw
allow
ing can lead to chem
ical burns, 
perforation of soft tissue, and death. Severe burns can occur w
ithin 2 hours 
of ingestion. Seek m
edical attention im
m
ediately. 
• 
Do not use a charging cable that is not approved or supplied by W
H
O
O
P. 
• 
Do not operate the device outside of the tem
perature range of 0-60 C.
• 
W
hen storing the device for an extended tim
e period, store w
ithin the tem
-
perature range of 0-35 C. 
• 
Contact your local w
aste disposal departm
ent to dispose of the device/bat-
teries in accordance w
ith applicable local law
s and regulations. 
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W
H
O
O
P Strap 2.0
M
odel #: W
S20
Bluetooth Q
ualification Declaration ID: D025845 
FCC ID: 2AJ2X-W
S102
IC: 22056 -W
S102
F
C
C
This device com
plies w
ith Part 15 of the FCC Rules. 
O
peration is subject to the follow
ing tw
o conditions: 
(1) this device m
ay not cause harm
ful interference, 
and 
(2) this device m
ust accept any interference received, 
including interference that m
ay cause undesired op-
eration. 
Caution: The changes or m
odifications to this unit 
not expressly approved by the party responsible for 
com
pliance could void the user’s authority to operate 
the equipm
ent. 
N
ote: This equipm
ent has been tested and found to 
com
ply w
ith the lim
its for a Class B digital device, pur-
suant to part 15 of the FCC Rules. These lim
its are 
designed to provide reasonable protection against 
harm
ful interference in a residential installation. This 
equipm
ent generates, uses and can radiate radio fre-
quency energy and, if not installed and used in accor-
dance w
ith the instructions, m
ay cause harm
ful inter-
ference to radio com
m
unications. H
ow
ever, there is 
no guarantee that interference w
ill not occur in a par-
ticular installation. If this equipm
ent does cause harm
-
ful interference to radio or television reception, w
hich 
can be determ
ined by turning the equipm
ent off and 
on, the user is encouraged to try to correct the inter-
ference by one or m
ore of the follow
ing m
easures: 
• 
Reorient or relocate the receiving antenna. 
• 
Increase the separation betw
een the equipm
ent 
and receiver. 
• 
Connect the equipm
ent into an outlet on a circuit 
different from
 that to w
hich the receiver is con-
nected.
• 
Consult the dealer or an experienced radio/TV 
technician for help
IE
C
S
This Class B digital apparatus com
plies w
ith Canadian ICES-
003. 
Cetappareilnum
érique de la classe B estconform
e à la 
norm
e N
M
B-003 du Canada. 
This device com
plies w
ith RSS-247, Issue 1 of the Industry 
Canada Rules. O
peration is subject to the follow
ing tw
o con-
ditions: 
(1) This device m
ay not cause harm
ful interference, and 
(2) this device m
ust accept any interference received, includ-
ing interference that m
ay cause undesired operation. 
Ce dispositif est conform
e à la norm
e CN
R-247, 1re édition, 
d’Industrie Canada applicable aux appareils radio exem
pts 
de licence. Son fonctionnem
ent est sujet aux deux condi-
tions suivantes: 
(1) le dispositif ne doit pas produire de brouillage préjudicia-
ble, et 
(2) ce dispositif doit accepter tout brouillage reçu, y com
pris 
un brouillage susceptible de provoquer un fonctionnem
ent 
indésirable. 
3
5
W
H
O
O
P
 // U
S
E
R
 M
A
N
U
A
L
A
R
T
0
0
1
A
R
T
0
0
2
A
R
T
0
0
3
A
R
T
0
0
7
A
R
T
0
0
8
A
R
T
0
0
9
A
R
T
0
1
0
A
R
T
0
1
1
A
R
T
0
1
2
3
6
W
H
O
O
P
 // U
S
E
R
 M
A
N
U
A
L
A
R
T
0
0
1
A
R
T
0
0
2
A
R
T
0
0
3
A
R
T
0
0
7
A
R
T
0
0
8
A
R
T
0
0
9
A
R
T
0
1
0
A
R
T
0
1
1
A
R
T
0
1
2
Lo
g
o
Ico
n
W
H
O
O
P
, In
c.
13
2
5
 B
o
y
lsto
n
 S
tre
e
t, S
u
ite
 4
0
1
B
o
sto
n
 M
A
 0
2
2
15
